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The first chapter assesses the impact of the cohort size on labour market outcomes.
Using exogenous variation and micro-level data for France, the UK and the US, we
study the effect of supply shocks measured at different ages on unemployment rates
and wages during a cohort’s life cycle. The results from an IV estimation show that
the largest magnitude of the effects is found when the cohort size is measured at age
25. The impact of both wages and unemployment rates are temporary, however, both
decreasing with time.
The second chapter analyses the effects of large inflows of foreign students on English
undergraduates. Our results confirm previous findings that there is no overall effect,
but we identify changes in the distribution of natives. We find that top performing
English students are crowded in by foreign students. It is also mainly English-born
males, natives who do not have English as their mother tongue and those of Asian
ethnic origins that are crowded in by foreign students.
In chapter three, we aim to understand the short-term effects of changes in the level of
the tuition fees charged by English universities on students’ geographic mobility. Our
results suggest that the increase in tuition fees in 2006/07 charged by English univer-
sities led students to enrol into universities that are closer to home, with a larger effect
experienced by men and White students. Moreover, we find that students are less likely
to move to universities located in rich areas.
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Chapter 1
Demographic bulges and labour
market outcomes
1.1 Introduction
Differential patterns in fertility, mortality and immigration rates have contributed over
time to changes in the population age structure of various countries. These changes in
the age distribution of the population have implications for the labour market as workers
in one age group are imperfect substitutes for workers in another age group. History
shows that a demographic bulge can turn either into a demographic dividend or into a
demographic burden, contributing even to a country’s political instability. For instance,
the large working-age population in East Asia between 1965 and 1990 played a major
role in driving the East Asian economic miracle (Bloom and Williamson (1998)), while
the large young population in the Arab region in the last decades played a major role in
the recent Arab Spring uprise (Campante and Chor (2012)).
In economics it is a puzzle as to what direction the effects of demographic bulges on
labour market outcomes go. Theory predicts that on the one hand a youth bulge can turn
into a demographic dividend if firms respond to increases in youth relative supply by
creating more jobs and consequently, spurring economic growth. On the other hand, a
youth bulge can turn into a demographic burden if firms do not extend their capacities,
as high capital investments may not be motivated in the long run. Consequently, the
actual effect of cohort enlargement on labour market outcomes is an empirical question.
1
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This paper uses detailed micro-level data for three large economies (France, the UK
and the US) to causally estimate the effect of demographic bulges on cohort-specific
labour market outcomes. In particular, through using an instrumental variable model
we exploit variations in the timing and magnitude of cohort sizes within a country to
identify the effect of the size of the cohort on unemployment rates and wages.
The relationship between age structure and labour market outcomes has received a great
deal of attention in the literature in the last decades. The main focus has been on testing
how youth bulges affect the performance in the labour market of younger workers,1 by
using the older cohorts as control groups. Production theory implies that an increase
in the size of one age group relative to the other decreases relative productivity and
consequently lowers relative factor prices (Ermisch (1988)). However, the underling
assumption that prime-aged workers are not affected by demographic changes is prob-
lematic, as the theory does not predict whether the effect disappears as a cohort ages.
Moreover, as only some papers in the literature control for confounding cohort and
macroeconomic effects, mixed results have been found. While the literature on the im-
pact of the cohort size on earnings identifies unanimously a negative effect in the short
run ((Welch (1979), Freeman (1979), Card and Lemieux (2001), Fitzenberger and Kohn
(2006), Brunello (2010))2 there is no clear agreement regarding the persistency of the
effect: Welch (1979) and Wright (1991) find temporary effects, but Berger (1985) con-
cludes that the effect of the cohort size on earnings widens with experience. The strand
of the literature which analyses the effect of the cohort sizes on unemployment rates
finds that the impact is either positive (Bloom et al. (1987), Korenman and Neumark
(2000), Jimeno and Rodriguez-Palenzuela (2002), Garloff et al. (2013), Newhouse and
Wolff (2014)),3 or negative (Shimer (2001), Skans (2005)).4
1Youths are defined as individuals aged 16-24 and the youth bulge is defined as a share of the popula-
tion size of youngsters aged 16-24 relative to the population size of individuals ages 16-64.
2Welch (1979) and Freeman (1979) use the entry of the American baby-boomers on the labour mar-
kets to find that individuals belonging to larger cohorts face reductions in earnings rates, with a magnitude
increasing with the level of schooling. Brunello (2010) shows that although the cohort size has a negative
impact on wages in 11 European countries and larger for older workers, earnings tend to be more sensi-
tive to changes in cohort sizes in countries with higher employment protection (i.e. Southern European
countries). Moreover, Card and Lemieux (2001) provide evidence that the slowdown in the growth of
college-educated labor for younger cohorts in the US, UK and Canada did not keep up with the steady
skill bias in labour demand, triggering a rising return to college for younger men. Building on the work of
Card and Lemieux (2001), Fitzenberger and Kohn (2006) show that Germans belonging to large cohorts
experience wage reductions ranging from 8.8 to 12.2% and increase for the lower-skilled employees.
3Bloom et al. (1987) provide a review, while Korenman and Neumark (2000) use the older cohorts as
a control group for younger workers to show that the cohort size has a positive effect on the unemploy-
ment rates of young workers. Jimeno and Rodriguez-Palenzuela (2002) conclude that in OECD coun-
tries fluctuations in cohort size positively associated with changes in relative youth unemployment rates.
Newhouse and Wolff (2014) also find similar positive effects in developing countries, while Garloff et al.
(2013) postulate that shrinking youth cohorts trigger lower overall unemployment rates in the economy.
4Shimer (2001) and Skans (2005) use variation at sub-national level and find that youth unemployment
rates fall as cohort sizes increase in the US and Sweden, respectively. They argue that companies moved
2
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This paper offers a possible reconciliation of the puzzle regarding these differential re-
sults. For this, we use data on three countries which have a very different labour market
institutional setting: in the US the market is very liberalised, in France it is very rigid,
and in the UK it is neither too liberalised, nor too rigid. Moreover, we investigate how
the impact of the cohort size changes depending on the age at which the cohort size is
measured. Our study is a comprehensive one as we consider various outcome variables,
testing empirically the trade-off between wages and unemployment rates, by analysing
the effect on each outcome through using the same estimation strategy and data set.
And finally, we consider two mechanisms through which individuals can mitigate the
potential burden of their generation size: education and migration.
We analyse the impact of the cohort size on labour market outcomes during a cohort’s
life cycle, rather than just at very young ages. The rich data available allows to follow
large generations (the so called baby boomers) from early ages until they get close to
their retirement ages. We consider individuals aged at least 25, age by which most
people have finished education, in order to account for the endogenous investment in
education which can be one of the mechanisms through which individuals manage their
timing of entry into the labour market. Results presented in the empirical analysis show
that individuals belonging to ballooning generations spend less time in education as a
result of their larger cohort size and are more likely to have ended education with at
most a high school or an equivalent degree. As for the persistency of the effects, the
results show that the largest magnitude of the effects is registered when the cohort size
is measured at age 25, decreasing as a cohort ages. The impact on both wages and the
unemployment rates are temporary, with longer spans for wages.
Secondly, we test empirically the trade-off between wages and unemployment rates.
Even though there is a large literature on the impact of the cohort size on wages and
a large literature on the effect of the cohort size on unemployment rates, the different
estimation strategies and data sets used across the two streams of literature make it diffi-
cult to understand whether those belonging to large generations are likely to face lower
wages in the short-run and/or higher unemployment rates. This paper bridges these two
streams of literature by investigating simultaneously the effect of the cohort size on un-
employment rates and wages. Our findings suggest that the impact on unemployment
rates are larger, compared to the one on wages. We show that the lower levels of educa-
tion attained by baby boomers do not fully explain the negative effect on wages of the
cohort size in the US.
to those areas with larger youth cohorts because there is a larger pool of well-educated graduates available
to hire.
3
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Given that the current population size of a given cohort is mainly a function of the num-
ber of live births, the number of deaths and the immigration waves, it may also affect
the cohort’s decision to migrate. Thus, we investigate if migration is one of the mech-
anism through which individuals can allay the potential effects of belonging to larger
generations. In particular, we analyse how migration flows respond to larger cohort
sizes through using only the sample of natives, accounting for the fact that immigrants
and natives tend to be perceived as imperfect substitutes in the labour market (Mana-
corda et al. (2012)). Immigration rates are found to be lower due to larger cohort sizes
among those individuals who have ended education with less than an undergraduate de-
gree. In other words, the poor labour market prospects in the host countries discourage
immigration flows for similarly educated individuals.
Finally, gender gaps in the labour market due to various factors like caring for young
children, part-time work, occupational choice, differences in productivity or just prefer-
ences between men and women, have been largely documented (Manning and Petron-
golo (2006), Azmat and Petrongolo (2014)). Thus, we present heterogenous effects by
gender in order to understand if there is any differential effect of the cohort size for
men and women. We find differential effects both across countries and gender. For
instance, in France, a country with more rigid labour market institutions, the magnitude
of the impact on women’s unemployment rates is higher, compared to the UK and the
US. Unemployment rates among women also show more persistent effects within coun-
tries, as women have a lower labour force attachment due to child rearing. Moreover,
men face a larger penalty regarding the number of years spent in school compared to
women, especially in France: a 10 percentage points increase in the cohort size triggers
a decrease of around 0.45 years among men and of approximately 0.27 years among
women. As for immigration rates, although all three countries are mainly immigrant
receivers, it is among British women that the magnitudes are larger.
The remainder of the paper is organised as follows. Section 1.2 presents a simple the-
oretical model to rationalise the relationship between the age composition of labour
supply and labour market outcomes across different age groups. Section 1.3 describes
the data and defines the baby-boom generations in the three countries under analysis.
Section 1.4 presents the estimation strategy, while section 1.5 discusses the results. Sec-
tion 1.6 analyses the mechanisms and section 1.7 concludes the analysis.
4
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1.2 Theoretical model
This section provides a theoretical framework for analysing the effect of the cohort size
on labour market outcomes. The starting point is a simple supply-and-demand model of
the labour market in which demographic bulges shift the labour supply curve outwards.
In the model, aggregated output Yt is produced using aggregated labour as an input:
Yt = AtNαt (1.1)
with At the total factor productivity and α the share of labour in the aggregated output.
Nt captures the aggregated labour and it is assumed as a CES function of the quantities











where Nat represents the number of individuals of age a employed at time t and θat is
the productivity of workers of age a at time t. σa denotes the elasticity of substitution
between workers of different ages and the lower it is, the more difficult it is to substitute
workers of different ages. The disaggregation of the production function by many work-
ing groups implies the assumption that workers within the same age group are perfect
substitutes, but workers across age groups are imperfect substitutes.
If labour markets are perfectly competitive and clear in every period, employed workers
aged a at time t are paid a wage equal to their marginal product of labour. Thus, the
demand for labour can be expressed as:
ln Nat = δt +(σa−1)ln θat−σaln wat (1.3)
where δt = σa
(
ln αAt +(α−1+ 1σa )ln Nt
)
represents a common time-specific com-
ponent shared by all age groups and wat is the wage paid to employed workers aged a
at time t.
As for the labour supply function, the approach of Card (2001) is followed and an
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with ε > 0 and Pat denoting the total number of people aged a as measured at time t. In
other words, Pat represents the current cohort size for the group born in year y− a, as
measured at time t.
Solving for the equilibrium, equations (1.3) and (1.4) lead to the below expression for





δt +(σa−1)ln θat− ln Pat
)
(1.5)
This equation shows that wages of employed workers aged a at time t are determined
by: a common time component (δt), an age and time-specific productivity shock (θat)
and the current cohort size of that age group measured at time t (Pat).
Following Card (2001) we assume that the productivity component can be decomposed
as:
ln θat = θa +θt +θ
′
at (1.6)
where θa represents a common age effect, θt is a common time-effect and θ
′
at is an age
and time-specific productivity term. Thus, equations (1.5) and (1.6) lead to a simplified
expression of the wage as a function of age, a time component that is common across
age groups and the population size of each age group:
ln wat = mt +ma +β ln Pat +mat (1.7)
where mt is a function of δt and θt and captures time fixed effects and ma is a function of
θa and captures age fixed effects. These fixed effects absorb any time or age components
that might affect wages. Age-time specific unobserved productivity shocks are captured
by mat and depend on θ
′
at , while β is a function of σa and ε .
Equation (1.7), which is derived from a simple supply-demand labour model, can be
used as the theoretical base for an empirically testable expression of the impact of the
current cohort size (captured by ln Pat) on wages. Given that the theory predicts that
a demographic bulge could turn either into a dividend or a burden depending on the
elasticity of the labour demand, the magnitude and sign of β , which describe the effect
at interest, need to be tested empirically.
6
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1.3 Data and descriptive statistics
In this section we first describe the data sources used in the analysis of the impact of the
cohort size on labour market outcomes. We then proceed by defining the baby boom
generations in each country and describing the main dependent variable considered in
the analysis.
1.3.1 Data
We use data from three different source: the French Labour Force Survey (L’enquête
Emploie en continu), the British Labour Force Survey and US March Current Population
Survey to explore the variation in the cohort size across time over the following periods:
1990-2012 in France5; 1993-2013 in the UK6 and 1994-2013 in the US7.
These micro-level data sets, which contain detailed information, allow to aggregate the
data at cohort-age-year cell in order to run cohort specific analysis. We define the cohort
as the year of birth in order to gain more precision in the estimation. For instance,
for the cohort born in UK in 1950 who were 57 years old in 2007, we use the 2007
British Labour Force Survey to calculate the cohort size as the weighted sum of all
those aged 57 and born in 1950 who were surveyed in 2007 and this represents our
1950-57-2007 (cohort-age-time) observation cell. Our main sample are individuals born
in the country of interest (i.e. natives) between 1940 and 1980. To account for the
potential endogeneity of education - some people might delay entry on the labour market
due to higher competition experienced by ballooning generations - we focus only on
individuals aged at least 25 years old at survey time as by this age most individuals have
finished at least their first-degree education. In the US and the UK the average age at
graduating the first degree is 22, while in France it is 25 (OECD (2013)). Moreover, to
account for early retirement we restrict the sample to individuals aged at most 60 years
old at survey time. Thus, in total we have 745 observation cells for France, 692 for the
UK and 663 for the USA.
5 We use the annual surveys between 1990-2002, all four quarter surveys for 2003-2011 and the first
quarter for 2012. The quarterly data and the one which includes all quarters, have different weights, such
that the data will be representative for the population.
6The second quarter of the survey is used. Due to the small rotation in these labour force surveys,
the use of one quarter along with the weights ensures the accuracy of the actual number of people and
reduces the magnitude in measurement errors.
7We use the yearly March Current Population Survey.
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For each cell we determine the current population size as the weighted number of in-
dividuals from that cell measured at survey time. We also calculate the average unem-
ployment rate and the average level of weekly wages, our main outcome variables, at
cell level.8
1.3.2 Descriptive statistics
As the empirical identification relies on variation in the cohort size in time, within a
country, we proceed by documenting this variation in all three countries. The shifts in
the demographic structure of a country’s native population across time are a function
of the number of live births, mortality and emigration rates registered by each cohort
up to a specific time. That is, the population size for each cohort-age-time cell can be
expressed as:
ln Pact = γ0 + γc + γa + γt +υact (1.8)
where ln Pact denotes the natural logarithm of the current population size for cohort c
of natives aged a in year of survey t ; γc, γa and γt are cohort, age and time effects,
respectively; and υact is an idiosyncratic error term.
In equation (1.8) the cohort effect (γc) is indeed capturing demographic bulges, after
the age and time effects have been been accounted for. However, due to perfect co-
linearity between age, cohort and time (age= time - cohort) we cannot identify one of
the parameters. Given that the cohort effects are the variation in the size of the cohort
that is unrelated to either time or age effects, we estimate the cohort effects through
residuals of a regression in which the cohort size is predicted as a function of age and
time:
ln Pact = α0 +αa +αt +µact (1.9)
8In all three countries, the employment status refers to one’s main occupation at survey time. In the
UK and France, the unemployed are identified by the International Labour Organization’s unemployment
definition as either out of work, but actively looking for a job or out of work and waiting to start a new
job in the following two weeks. In the US, the unemployed are classified as those who did no work for
pay or profit, did not have a job from which they were briefly absent, and answered yes to a question
about whether they had been looking for work in the past four weeks; people who were temporarily laid
off from a job were also classified as unemployed. In determining wages, the weighted mean of the gross
weekly wages, expressed in PPP 1998 USA dollars, is calculated and all wage, salary and self-employed
full-time workers are included (see Appendix A for details).
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where αa and αt are age and time fixed effects, respectively; µact is an idiosyncratic
error term. The regression is estimated with standard errors clustered at cohort level, as
most of the variation in the cohort size is across cohorts, rather that within cohorts.
The residuals from equation (1.9) measure the variation in the current population by
cohort and we plot them to investigate the variation in the cohort size. In figure (1.1)
the shaded areas (which correspond to residuals above zero) identify the baby-boom
generations. A first glimpse clearly brings into light the heterogeneity across countries
in both the magnitudes and the timing of the ballooning generations. In France, the
baby-boom (1946-1967) peaked in late 1940s and culminated with the Neuwirth Law
which legalized contraception in late 1960s. The UK experienced two post-war baby
booms, peaking twice: in 1947 and 1964. Apart from the high war participation rate
of the British army forces in the World War II, the pill also played an important role
in the timing of the baby boom. Although it was introduced in the UK in 1961, it was
prescribed only to already mothers, and it took full effect only after its use was open to
single women as well in the early 1970s. In the US, the baby-boom generation started
as early as 1946 and reached its peak in late 1950s-early1960s. Yet, the introduction of
the contraceptive pill in 1960 and its quick diffusion among married women as well as
among single women in the late 1960s (Goldin and Katz (2002)) determined an earlier
baby boost.
Figure (1.1) also provides evidence of the accuracy of these estimated residuals in iden-
tifying the baby boom generations. In particular, as the baby boom generations are
determined by large numbers of live births for given generations and we observe indi-
viduals when they are at least 25, we further measure the cohort size through using the
total number of live births between 1940-1980, rather than the current population size.9
As the total number of live births of a given cohort is constant across time and ages we
re-estimate the cohort effects as deviations around a linear cohort trend:
ln Pac0 = γ0 + γ C+ηac0 (1.10)
where ln Pac0 is the natural logarithm of the number of live births; C is a cohort trend
and ηac0 is an idiosyncratic error term. Figure (1.1) plots the residuals around the
cohort trend from equation (1.10) as well. It can be easily observed that the two plotted
residuals follow a similar trend and identify the same baby boom generations. Thus, the
9These figures are reported in various sources: UN Demographic yearbooks for the UK; the French
National Institute of Statistics for France and the 2005 US National Vital Statistics Report, Vol. 53, No.
20, for the US.
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evidence suggests that there is enough variation in the cohort size across time within the
three countries to achieve precision.
Table (1.1) shows that there is also considerable variation across countries in the labour
market outcomes. Panel A describes the average labour outcomes for all individuals. It
seems that the unemployment rate is larger in France, while wages in France are lower
on average compared to the other two countries. The last row of the panel shows that
Americans spend on average 13.774 years in school, compared to 12.227 years spent in
education among the British and only 9.744 years among the French.
As the paper explores heterogeneity across genders, panels B and C further describe
the average labour outcomes for men and women, respectively. In France native men
have lower and less volatile unemployment rates on average, compared to women.10
This higher gender gap in unemployment rates between men and women in France, a
country with a union coverage of up to 96% according to OECD data, is in line with the
finding of Bertola et al. (2007) that countries with wider union coverage are associated
with higher gender gaps in unemployment. Moreover, in the UK and the US, countries
with lower union coverage, on average men have higher and more volatile unemploy-
ment rates than women, although the gap is positive and much lower in magnitude. On
average, women in France face higher volatility in unemployment rates compared to
British and American women.
Regarding wages, men tend to have higher weekly wages on average in all countries.
The wage gap is higher in the UK and the U.S. which have a very decentralized collec-
tive wage bargaining and higher female labour force participation, compared to France.
This fact is in line with the argument of Blau and Kahn (2003) that overall wage com-
pression and low female supply relative to demand reduce a country’s gender pay gap.
Finally, as education is one of the mechanisms exploited in the paper, the last rows of
each panels describe the average number of years spent in school by each gender group
in each of the three countries. It seems that men spend more time in school on average
than women, in all countries except for the US, where women tend to spend slightly
more time in school.
1.4 Identification Strategy
In this section we discuss the empirical strategy used to estimate the effect of the cohort
size on labour market outcomes. The starting point for the proposed estimation is the
10We refer to volatility as measured by the standard deviation.
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relationship between wages and the cohort size developed through a simple supply-
demand labour model in section (1.2) and presented in equation (1.7). We proceed by
describing the instrumental variable strategy used to control for potential endogeneity
of the cohort size.
1.4.1 Baseline model
As we have showed earlier in the paper, theory predicts a simple way to empirically test
the effect of the cohort size on wages. Moreover, given the trade-off between wages and
unemployment rates, we use equation (1.7) as the starting point for estimating the effect
of the cohort size on all these labour market outcomes. By using the same equation
to estimate the impact on all four outcomes we can understand which labour market
outcome is more affected and how. We estimate the effect of the cohort size at age 25
on each outcome, allowing for linear heterogenous effects across age groups:
yact = β0 +β1 ln Pact +β2 ln Pact (a−25)+da +dt + εact (1.11)
where yact is a labour market outcome (either the unemployment rate or the natural
logarithm of weekly wages) measured in year t for cohort c, aged a; ln Pact is the natural
logarithm of the cohort size for cohort c measured in year t and aged a; da and dt are
age and time fixed-effects, respectively, which control for any age and time specific
characteristics that may affect the outcome variable; εact is an error term.
We cluster standard errors at cohort level and the regressions are run separately for each
of the three countries - France, the UK and the US - and by gender. The main coefficient
of interest, β1, captures the impact of the cohort size at age 25 for cohort c, while β2
captures changes in the effect of the cohort size as a cohort ages. The reason behind this
distinction is that so far in the literature only the effect of the contemporaneous cohort
size on labour market has been considered, without any focus on changes in the effect at
different ages. By analysing the effect at the cohort size measured at different ages we
can understand if the burden of belonging to a ballooning generation is different based
on the age at which it is measured.
In estimating equation (1.11) we face the problem that the cohort size, measured by
the current population size, is arguably endogenous to labour market conditions. That
is, Ordinary Least Square (OLS) estimates of β1 and β2 would be biased. One ma-
jor source of unobserved heterogeneity are unobserved shocks that affect the current
11
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labour market. For instance, the cohort size may be endogenous if migration flows re-
spond to labour market conditions. In particular, poor labour market outcomes, like low
wages or high unemployment rates, might lower the cohort sizes through discouraging
immigration flows, encouraging emigration of individuals or even triggering poor life
standards and consequently contributing to shorter spans of baby boomers. If the cur-
rent population size is larger when labor markets are doing well, then the cohort size
would be positively correlated with the level of wages, biasing the OLS estimate of β1
and β2 upward in the regression for wages. Similarly, the OLS estimates of β1 and β2
would display a downward bias in the estimation of the effect of the cohort size on the
unemployment rate.
1.4.2 Identification issues
We use an instrumental variable strategy to address the issue of endogeneity of the
cohort size. The ideal instrument is correlated with current population sizes and uncor-
related with current labour market outcomes.
We instrument the current cohort size by lagged birth rates, an approach used before
in the literature of labour economics (see Korenman and Neumark (2000)). In partic-
ular, we account for migration decisions that could affect the current population size
by restricting the sample only to natives and we instrument the cohort size of natives
(denoted in equation (1.11) by Pact) by the number of live births registered for each birth
cohort considered (denoted by Pac0):
Zact = Pac0 (1.12)
The main assumption is that the number of live births for each cohort is exogenous to
labour market conditions at least 25 years after birth. Moreover, as in the current paper
we analyse heterogonous results separately by gender, it is worth noting that we use the
total current population rather than separate measures by gender in order to measure
the cohort size in the analysis. This is based on the fact that the sex ratio is relatively
constant over time and that men and women do not compete in entirely different labour
markets. Consequently, the instrument is also defined as the overall number of live
births.
The relevance of the instrument rests on the notion that the current population size is
related to the current cohort size. We can test empirically if the number of live births for
each cohort is a good predictor of their cohort size later in life, by estimating the first
12
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stages. Table (1.2) reports the first stage estimates: in panel A we present the estimates
of ln Zact when the outcome variable is ln Pact , while panel B presents the estimates of
the interaction term ln Zact (a−25) when the outcome variable is ln Pact (a−25). All
coefficients are large in magnitude and statistically significant for all countries, implying
relevant instruments.
Moreover, the large values of the F-statistics, which are clearly above the threshold
value of 10, further suggest an accurate IV estimator. It should be noted that although
the F-statistic for France is very large compared to the ones reported for the UK and the
US, we do not believe this indicates a problem with our identification. Given that the
cohort size of natives is a function of the number of live births, the mortality and the
emigration rates, the instrument could have a higher predictive power of the endogeous
variable in France compared to the UK and the US, if the variation in the mortality rate
and emigration rates is lower in France. As all three countries are migrant receivers,
the emigration rates have been relatively stable in all three countries in time. Thus,
one potential explanation for the higher predictive power of the instrument in France
could be a potentially lower variation in the mortality rate registered in France. Indeed,
aggregated indicators suggest that in France the mortality rate has decreased sharply
soon after the World War Two (affecting all the cohorts from our analysis) and stayed at
a stable level afterwards. On the other hand, in the UK the mortality rate was quite large
and stable until the early 1990s, decreasing afterwards, while in the US the mortality
rate was also quite stable until the 1970s, decreasing afterwards.11 In other words, while
all French cohorts were exposed to lower mortality rates from early ages, in the UK and
the US it was mainly younger cohorts that were exposed to lower mortality rates from
early ages. This could explain why in France the live births predict much better the
cohort size of natives.12
Regarding the exogeneity of the instruments, it seems plausible to assume that parents’
fertility decisions are not caused by anticipated labour market conditions made at least
25 years ahead.
So far the discussion has assumed that ln Pact is measured without error. This assump-
tion is motivated by the fact that the data sets are representative for the population and
11Source: World Bank indicators, available at: http://data.worldbank.org/indicator
12One other reason, although we think this explains only a small part of the larger predictive power
of the instrument in France versus the UK and the US, could be the fact that for France we use earlier
survey years (from 1990 onwards) which means that the predictive power of the instrument is higher in
these three years as cohorts are younger and thus more likely to be alive. However, restricting the data to
the period 1993-2012 for France reduces the F statistic only slightly, from around 1150 to approximately
960.
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each has weights which allow the extrapolation to the actual cohort size at country level.
Thus, we believe this potential measurement error is negligible.
1.5 Results
In this section we examine how changes in cohort sizes affect labour market outcomes.
We proceed by first analysing the effect as measured at age 25. We then test the sen-
sitivity of the impact of the cohort size on labour to the state of the economy when a
cohort turns 25. We finish by investigating the persistency of the effect.
1.5.1 Baseline results
As figure (1.2) shows there is a positive correlation between the cohort size and the
unemployment rates, even after accounting for age and time effects, in all three coun-
tries. Table (1.3) presents the results of the estimated impact of the cohort size at age
25 on four different labour market outcomes: the unemployment rate and the logarithm
of weekly wages. Each panel reports OLS and IV estimates of β1 and β2 from equation
(1.11).
The first row of panel A presents estimates of the effect of the cohort size at age 25
on unemployment rates. Results point out that the magnitude of the effect is larger for
women compared to men, across all three countries. The IV estimates indicate that
in France, even though men do not face higher unemployment rates, among women,
an increase of 10 percentage points in the cohort size at age 25 triggers an increase
of around 0.011 percentage points in unemployment rates. In both the UK and the
USA, a 10 percentage point increase in the size of the cohort leads to a increase of
approximately 0.004 percentage points in men’s unemployment rate. This magnitude
is not negligible, given that the average unemployment rate among men is around 5.3%
in both countries. Women face even higher impacts, of around 0.004 percentage points
increase due to a 10 percentage point increase in the cohort size in the UK and the US.
The much larger magnitude among French women is in line with the existing empirical
literature on the negative impact of rigid labour market institutions on job creation and
their association with higher levels of unemployment rates (Nickell (1997), Elmeskov
and Scarpetta (1998), Nunziata (2002), Belot and van Ours (2004), Bassanini and Duval
(2006), Azmat et al. (2006)). In other words, the more flexible American and British
14
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labour market helped keep the impact of increasing cohort sizes on unemployment rates
among women lower than in France.
The second row of panel A reports estimates of β2. In all countries and across gender the
estimates are negative, implying that the effect of the cohort size decreases as a cohort
ages. The impact is statistically significant for men in the UK and the US. However,
among women, estimates for all three countries are statistically significant, implying a
dissipating effect as a cohort ages.
The first row of panel B clearly shows that in two out of the three countries under anal-
ysis, i.e. in France and the US, for both men and women, increases in the cohort size
at age 25 decrease weekly wages. The magnitudes are larger in the US compared to
France, and among men compared to women in both countries. Specifically, a 10 per-
centage point increase in cohort sizes determines a decrease of 1.75 percentage points
and of 3.97 percentage points in weekly wages among French and American men, re-
spectively. On the other hand, among women the impact is much lower: a 10 percentage
point increase in the cohort size triggers a decrease in weekly wages of 1.46 percentage
points and of 2.40 percentage points in France and the US respectively. Yet, there is no
effect of the cohort size at age 25 on weekly wages in the UK, for both men and women.
Regarding the persistency of the effect, the positive estimates of β2 presented in the
second row of panel B suggest that the effect disappears with age, although the estimates
are statistically significant only for American men and women and British women.
Table (1.4) shows how the results change when the weighted regressions are run, with
the weights equal to total number of men/women in each cohort-age-year cell. In all
panels there are only small changes in the magnitude of the estimates, confirming the
robustness of the baseline results.
The results presented so far indicate that an increase in the cohort triggers higher un-
employment rates across all three countries, with large magnitudes of the effect experi-
enced by women. As for wages, we find that in both the US and France men face larger
impacts compared to women, but no statically significant effects are identified in the
UK.
1.5.2 State of the economy at age 25
Given the large literature on the impact of the state of the economy at graduation on
earnings (Oreopoulos et al. (2012), Kahn (2010), Genda et al. (2010)), the analysis is
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further extended to understand how sensitive the impact of the cohort size on labour
market outcomes is to the inclusion of the state of the economy when a cohort turns 25
among the regressors.13 The motivation behind the choice of the state of the economy
at age 25 rather than at the time of graduating the highest level of education attained, is
that the choice of the highest level of education attained is endogenous.14 In particular,
people might mitigate the timing of entering the labour market due to poor labour mar-
ket conditions. That is, they may decide to extend their time in education if there are
poor labour market prospects, delaying their entry into the labour market. The state of
the economy at age 25 is proxied by the annual percentage growth rate of GDP.15
Table (1.5) presents both the OLS and the IV estimates of this adjusted regression. The
format of the table is similar to table (1.3) and in addition it also reports the coefficient
of the GDP measured at age 25. The estimates of the cohort size effect in all panels are
comparable to the ones reported in table (1.3), while the estimates for the state of the
economy at age 25 are mainly statistically insignificant. This leads to the conclusion
that the impact of the cohort size is not affected by the state of the economy at age 25.
1.5.3 Persistency
So far in the analysis we have mainly focused on the effect of the cohort size on labour
market outcomes at age 25, showing suggestive evidence that the effect dissipates with
age. In this subsection we further extend the analysis to investigate how the effect
changes at each age during a cohort’s life time and at which age it disappears.
Figure (1.3) plots the estimates of β1+β2 ∗a, where a is the difference between the age
at which we measure the effect (i.e. an integer between 25 and 60) and 25, from equation
(1.11) when the outcome variable is the unemployment rate. The plot shows that French
men do not face statistically significant higher unemployment rates, independently of
the age at which the cohort size is measured. However, among British men the cohort
size measured at ages up until a cohort reaches their late 30s increases the cohort’s
13The literature finds unanimously that a recession at high school or university graduation decreases
earnings.
14Kahn (2010) also instruments for the state of the economy at college graduation time by the state
of the economy when an individual turned the mode age of college graduation -22 years old- in order to
measure what is the impact of the state of the economy on graduation time on earnings among college
graduates.
15This is measured at market prices based on the 1990 Int.Geary-Khamis (GK) US dollar. A (GK) dol-
lar, more commonly known as the international dollar, is a hypothetical unit of currency that has the same
purchasing power parity that the U.S. dollar had in the United States at a given point in time. Source:
The Maddison-Project, http://www.ggdc.net/maddison/maddison-project/home.htm, 2013 ver-
sion. Thus, we re-estimate equation (1.11) by including this additional independent variable.
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unemployment rates. Among men in the US, the impact of the cohort size is much
shorter lived, having no statistically significant effect when the cohort size is measured
after a cohort reaches their late 20s. What is of interest is that both in the UK and
the US, the impact of the cohort size on men’s unemployment rates turns negative and
statistically significant if the cohort size is measured at ages higher than 50. We believe
one explanation for this reverse trend could be due to delayed retirement, following
increases in the retiring ages in the two countries.
Figure (1.3) further indicates that for women the effect on the unemployment rates is
positive and statistically significant even when the cohort size is measured at later ages:
in France it disappears when a cohort reaches their mid-50s, in the UK it dissipates
during early 40s, while in the US it lasts until the cohort size is measured during its late
40s.
One potential explanation for the finding that the impact of the cohort size on unem-
ployment rates is more persistent for women than men within countries could be the
fact that women have a lower labour force attachment due to child rearing. As Azmat
et al. (2006) show, we also find that for the demographic groups which are more likely
to have lower labour force attachment (i.e. young ages at which women are more likely
to have young children) the gender gap in the unemployment rates is higher. Moreover,
we also confirm their findings that across countries the difference between the effect for
men and women, is lower in the UK and the US, countries with higher levels of female
labour force attachment compared to France.
Regarding the persistency of the effect on weekly wages for full-time workers, figure
(1.4) shows that the impact is more persistent among men in both France and the US: it
becomes statistically insignificant as a cohort reaches early 50s for men versus when a
cohort reaches early 40s for women. For the UK, our findings suggest that the impact
is not statistically significant when measured at any age for both men and women.
All in all, our findings indicate that the effects of the cohort size on the unemployment
rates are more persistent for women in all three countries, although the magnitude of
the effects drops as one ages. For men in the US and the UK the effect reverses sign at
late ages. Moreover, the persistency of the effect of the cohort size on weekly wages is
higher for men in the US and France, with no effect for either gender in the UK.
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1.6 Mechanisms
This section analyses two potential mediating mechanisms which can explain our re-
sults: education and the migration. Members of large cohorts could stay in school for
longer. Moreover, large cohorts of natives may discourage immigration flows if there
are adverse economic effects of demographic bulges.
1.6.1 Education
Household investment in education is one of the mechanisms through which larger co-
horts can manage their timing into the labour market. Specifically, declining wages due
to larger cohort sizes could lead young people to stay for longer in school, postponing
their entry into the labour market. Higher levels of education could also give them an
edge into the competition on the labour market (for instance, higher returns to education
or even higher chances to get a job for which one is overqualified). However, if tighter
budgets prevent individuals from continuing their schooling (for instance, in the UK
and the US the tuition fees are very high) or if larger cohorts compete for limited educa-
tional public resources (for example, heavily regulated places available in universities
in the UK), baby boom generations may actually spend less time in schooling.
As the theory fails to predict how the size of the cohort affects educational attainment,
this issue is further addressed empirically. For this, equation (1.11) is estimated to
identify if baby boom generations spend more or less time in school. Firstly, panel
A of table (1.6) presents IV estimates of β1 and β2 when the outcome variable is the
average number of years spent in school.16 The results are consistent across countries
and gender, showing a statistically significant decrease in the number of years spent in
education due to larger cohort sizes measured at age 25. For instance, in France a 10
percentage points increase in the cohort size triggers a decrease of around 0.45 years
among men and of approximately 0.27 years among women. The lowest magnitudes
are registered in the UK, where a 10 percentage increase in the cohort size leads to a
16It is worth noting that in the UK, the number of years spent in school is defined as age at which
full-time education has been achieved minus five (the starting school age in the UK), while in France
and the USA the average number of years spent in school is imputed based on the highest qualifica-
tion declared. The reason for this differential definition between the three countries is that following
section on immigration looks at heterogenous impacts by education and the complexity of the British
educational system, tends to trigger differences between the highest qualification declared by natives and
immigrants. In particular, while native British who classified their highest educational level attained as
”other qualifications” category almost certainly have a low level of education- as all the major UK educa-
tional qualifications are covered by the alternative categories-, immigrants who are classified as being in
the ”other qualifications” category are more likely to have high levels of qualifications (Manacorda et al.
(2012), Saleheen and Shadforth (2006)).
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decrease of around 0.18 and 0.17 among men and women, respectively. In other words,
baby boomers spent less time in education.
Secondly, panel B of table (1.6) offers further insights regarding the actual highest level
of education attained by baby boom generations, through reporting estimates of the
effect of the cohort size on the proportion of people in a given cohort with less than
an undergraduate degree. It should be noted that the sample has been split into two
categories: those with less than an undergraduate degree and those with at least an
undergraduate degree.17 According to the estimates presented in panel B, baby boomers
from all countries are more likely to be either high school dropouts or to end education
with a high school or some college degree in all three countries. The results obtained
for the UK and the US are in line with the findings of Card and Lemieux (2001), who
show that, in these two countries, people born between early 1950s and late 1960s were
more likely to end education with a high school degree, compared to older generations
(i.e. the baby boomers had a lower growth of the share of college graduates to high
school graduates).
These empirical findings also support the theoretical model of Bound and Turner (2007)
in which universities do not increase enrolments when the cohort sizes increase. The
reason for this is that the higher education markets in all countries are dominated by
public and non-profit production, and universities receive considerable subsidies from
the state and private sources. Thus, consumers pay only a fraction of the costs faced
by universities and the changes in demand due to higher cohort sizes are unlikely to be
fully accommodated by tertiary education institutions without significant increases in
non-tuition revenues.
The question to be raised at this point in the analysis is if the reduction in the number of
years spent in school can be propagated on the labour market outcomes. In other words,
is it the case that the reduction in wages due to larger cohort sizes in France and the US
documented in section (1.5) is a result of the lower number of years spent in schooling?
One way of checking if the negative impact of the cohort size on wages is triggered
by the lower educational attainment of baby boomers or by both lower educational
attainment and higher cohort sizes is to do a back-of-the-envelope calculation. This can
be done by comparing the ratio of the estimate of the cohort size when the dependent
variable is the logarithm of the wages (the estimate reported in the first row of Panel
17Just as in the case of the number of years spent in schooling, in the UK the age at which full-time
education was finished is used. Thus, the category of less than an undergraduate degree refers to those
who left full time education at age 20 or earlier, while the category of with at least an undergraduate
degree refers to those who left full time education at age 21 or later. In France and the US, the two
categories are defined using the highest qualification declared.
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B, table (1.3)) and the estimate of the cohort size when the dependent variable is the
number of years spent in schooling (the estimate reported in the first row of Panel A,
table (1.6)) to the already found returns to education in the literature. Specifically, the
literature identifies an increase in annual adult men income of 7-12% from spending
one extra year in school (Bound et al. (1995), Angrist and Krueger (1992), Ashenfelter
and Krueger (1994)). So, a ratio of the coefficients, as identified in the current paper,
larger than 7-12% stands as a proof that the impact of cohort size on wages is not
solely explained by worse educational attainment. In the US, for men, the ratio of the
coefficients is 16.55%18, while for French men it is around 3.4.%19. Therefore, it seems
that it is only in the US that the impact of cohort size persists for wages, while in France
the impact identified before is only due to the lower educational levels attained by the
baby boomers.
Although one might question the fact that in the UK there is no effect of the cohort
size on wages, while in the US wages are found to be negatively affected, it is worth
mentioning that the stronger union power in the UK and the collective bargaining wage
setting framework in the US, support these results.
1.6.2 Immigration
Our baseline analysis shows that larger cohort sizes increase unemployment rates in
all three countries and decrease wages in the US, while also decreasing educational
attainment across all three countries. In this section the analysis goes one step forward,
in considering how immigration rates respond to the size of the total number of live
births registered by that specific birth cohort. If large cohorts struggle on the job market,
it is expected that there would be lower incentives for immigrants to move in any of the
three countries considered, given that one of the main underlining reasons for migration
is to join the labour market.
In order to test this hypothesis, equation (1.11) is estimated when the dependent variable
is the immigration rate registered by cohort c at survey time t. We define immigration
rates as the ratio between the number of immigrants born in year c and the total number
of natives and immigrants born in year c and who were surveyed and present at time t in
each country. One potential issue with this definition is if immigration rate is a function
of the current cohort size, which is defined in our main analysis as the number of natives
born in year c and surveyed at time t. Thus, we report only the reduced form estimates.
18Identified as the ratio between -0.397 and -2.398
19Identified as the ratio between -0.175 and -4.469
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That is, the independent variable is the total number of live births registered in year c in
each country.
Panel A of table (1.7) shows that, on average, larger number of births in a given cohort
decrease immigration rates across countries and gender, when all educational levels
are considered. Panel B restricts the sample only to individuals who have at least a high
school or some college. In particular, among men, a 10 percentage points increase in the
number of live births triggers a statistically significant decrease in the immigration rates
of around 0.015 percentage points, 0.019 percentage points and 0.016 percentage points
in France, the UK and US respectively. As for women, the magnitudes are slightly lower
in France and the US, but larger in the UK, compared to men. This finding supports the
results found in table (1.6), that most of the baby boomers do not have an undergraduate
degree and also sheds light on the fact that the higher competition on the labour market
at lower educational levels discourages immigrants of similar educational levels.
1.7 Conclusion
In this paper we study the effect of the cohort size on labour market outcomes. Accord-
ing to a simple supply-and-demand framework, demographic bulges increase the labour
supply and cause an increase in the unemployment rates and/or a decrease in the real
wages. Using variation in the population age structure registered in France, the UK and
the US we test this hypothesis empirically.
The results obtained in an instrumental variable estimation show that the cohort size
measured at age 25 has a statistically significant positive impact on unemployment rates.
The impact has the highest magnitude among women in all three countries under anal-
ysis, with the largest increase in France. When the cohort size is measured at different
ages, the magnitude of the effect decreases, becoming statistically insignificant when
measured at age 40, at ones’ late 40s and at age 50, in the UK, the US and France,
respectively. We interpret this heterogeneity in results within and across countries due
to different female labour market attachment at different ages and across countries.
When the impact of the cohort size on wages is investigated, we find that even though
initially it seems that it is mainly in the US and France that wages are negatively af-
fected, once it is accounted for the fact that larger generations have lower levels of
education, it is only in the US that wages are negatively affected by the cohort size mea-
sured at age 25. The impact on wages is larger in magnitude for men and lasts longer
for men compared to women.
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The paper also considers two potential mechanisms through which individuals can mit-
igate the identified negative effects of the cohort size on labour market outcomes: ed-
ucation and migration. Firstly, we find that individuals belonging to large generations
spend less time in education, being more likely to finish education with less than an
undergraduate degree, maybe due to the lack of response in the supply of university
places. Moreover, we also show that immigration rates are negatively affected by the
cohort size, measured as the number of live births. This underlines that the higher
competition on the labour market at lower educational levels discourages immigrants
of similar educational levels. Thus, we can conclude that baby boom generations face
tougher labour market outcomes and are not able to mitigate their entry into the labour
market through extending their time in education. These bleak outcomes discourage
flows of similarly educated immigrants.
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Notes: The line corresponding to the current population (includes only natives) plots
the residuals from running equation (1.9), with standard errors clustered at cohort
level. The line corresponding to the live births, plots the residuals of equation (1.10),
with standard errors clustered at cohort level. The shaded areas identify the baby
boom generations. Source: Author’s calculations using the French Labour Force
Survey, 1990-2012; the British Labour Force Survey, 1993-2013; the US March
Current Population Survey, 1994-2013 23
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Notes: The figures plot the residuals of the regression of either the unemployment rate
or the population against age and time fixed effects, clustering the standard errors at
cohort level. Only natives are included in the calculations of the current population.
Source: Author’s calculations using the French Labour Force Survey, 1990-2012; the
British Labour Force Survey, 1993-2013; the US March Current Population Survey,
1994-2013
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US
Notes: Each point represented in the graph is the estimate of β1 +β2(a−25) obtained
in the IV estimation of equation (1.11) where a is each age between 25 and 60. It
identifies the impact of the cohort size at that specific age a on unemployment rates.
Standard errors are clustered at cohort level. The shaded areas identify the limits of
the 95% confidence intervals. Source: Author’s calculations using the French Labour
Force Survey, 1990-2012; the British Labour Force Survey, 1993-2013; the US March
Current Population Survey, 1994-2013
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Notes:Each point represented in the graph is the estimate of β1 +β2(a−25) obtained
in the IV estimation of equation (1.11) where a is each age between 25 and 60. It
identifies the impact of the cohort size at that specific age a on the logarithm of
weekly wages. Standard errors are clustered at cohort level. The shaded areas identify
the limits of the 95% confidence intervals. Source: Author’s calculations using the
French Labour Force Survey, 1990-2012; the British Labour Force Survey,
1993-2013; the US March Current Population Survey, 1994-2013
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TABLE 1.1: Descriptive statistics
France UK US
Mean SD Mean SD Mean SD
Panel A. All
Unemployment rate 0.075 0.027 0.047 0.018 0.049 0.019
ln Weekly wages 5.857 0.131 6.035 0.138 6.709 0.278
Number of years in schooling 9.744 1.062 12.227 0.627 13.774 0.256
Panel B. Men
Unemployment rate 0.063 0.025 0.053 0.023 0.054 0.023
ln Weekly wages 5.928 0.156 6.126 0.146 6.815 0.271
Number of years in schooling 9.806 0.839 12.269 0.581 13.760 0.221
Panel C. Women
Unemployment rate 0.089 0.033 0.040 0.016 0.044 0.017
ln Weekly wages 5.743 0.103 5.840 0.160 6.560 0.304
Number of years in schooling 9.685 1.299 12.187 0.678 13.783 0.331
Notes: The number of observations by country are: France - 745, the UK - 692, the US - 663. Wages are
expressed in 1998 US dollars. Averages and standard deviations are reported.
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TABLE 1.2: First Stage
France UK US
(1) (2) (3)
Panel A: ln Cohort size
ln Live births 1.074*** 0.970*** 0.970***
(0.037) (0.055) (0.114)
Panel B: ln Cohort size *(age-25)
ln Live births*(age-25) 1.134*** 0.925*** 1.002***
(0.043) (0.135) (0.097)
F statistic 1150.256 53.110 118.914
Observations 745 692 663
Time FE X X X
Age FE X X X
Notes: Panel A reports the estimate of ln Zact when the outcome
variable is the logarithm of the cohort size. Panel B reports the
estimate of ln Zact (a−25) when the outcome variable is the in-
teraction between logarithm of the cohort size and the difference
between age and 25. Robust standard errors clustered at cohort
level in parentheses. F statistic is based on the Kleinbergen-Paap
Wald F statistic. *** p<0.01, ** p<0.05, * p<0.1
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TABLE 1.6: Mechanism: education
Men Women
France UK US France UK US
(1) (2) (3) (4) (5) (6)
Panel A: Average number of years in school
ln Cohort size -4.469*** -1.761*** -2.398*** -2.739*** -1.688*** -1.761***
(0.903) (0.193) (0.413) (0.734) (0.209) (0.307)
ln Cohort size*(age-25) 0.152*** 0.056*** 0.106*** 0.095*** 0.048*** 0.087***
(0.035) (0.011) (0.018) (0.028) (0.009) (0.012)
F statistic 1150.256 53.110 118.914 1150.256 53.110 118.914
Observations 745 692 663 745 692 663
Panel B: Proportion- less than an undergraduate degree
ln Cohort size 0.287*** 0.381*** 0.372*** 0.284*** 0.462*** 0.339***
(0.065) (0.033) (0.076) (0.086) (0.028) (0.059)
ln Cohort size*(age-25) -0.008*** -0.012*** -0.014*** -0.007** -0.013*** -0.013***
(0.003) (0.002) (0.003) (0.003) (0.002) (0.002)
F statistic 1150.256 53.110 118.914 1150.256 53.110 118.914
Observations 745 692 663 745 692 663
Time FE X X X X X X
Age FE X X X X X X
Notes: Regressions (1) - (3) refer to men, while regressions (4) - (6) refer to women. In Panel A the outcome variable
is the average number of years in school. In Panel B the outcome variable is the proportion of people who have
less than an undergraduate degree. The reported independent variables are the logarithm of the cohort size and the
logarithm of the cohort size interacted with (age-25). Robust standard errors clustered at cohort level in parentheses.
F statistic is based on the Kleinbergen-Paap Wald F statistic. *** p<0.01, ** p<0.05, * p<0.1
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TABLE 1.7: Mechanism: immigration
Men Women
France UK US France UK US
(1) (2) (3) (4) (5) (6)
Panel A: All schooling levels
ln Live births -0.127*** -0.235*** -0.118*** -0.097*** -0.241*** -0.110***
(0.024) (0.018) (0.028) (0.024) (0.019) (0.034)
ln Live births*(age-25) 0.002** 0.005*** 0.001 0.002** 0.005*** 0.000
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Observations 745 692 663 745 692 663
Panel B: Less than an undergraduate degree
ln Live births -0.145*** -0.186*** -0.163*** -0.134*** -0.200*** -0.151***
(0.023) (0.014) (0.029) (0.026) (0.015) (0.034)
ln Live births *(age-25) 0.002*** 0.003*** 0.002* 0.004*** 0.004*** 0.002
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Observations 745 692 663 745 692 663
Time FE X X X X X X
Age FE X X X X X X
Notes: Regressions (1) - (3) refer to men, while regressions (4) - (6) refer to women. Panel A estimates the impact
on immigration rates for all individuals. Panel B estimates the impact on immigration rates only for individuals who
have less than an undergraduate degree. The reported independent variables are the logarithm of the number of live
births in each cohort and the logarithm of the number of live births in each cohort interacted with (age-25). Robust
standard errors clustered at cohort level in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Chapter 2
The impact of foreign students enrolled
in British universities
2.1 Introduction
In the current globalised economy driven by human capital, the number of individuals
pursuing higher education abroad continues to surge. Even though the competition for
the smartest minds from all over the world is stronger with the recent openness of more
universities to foreign students, countries like the UK, which have universities with
abiding reputation, are still a top destination for students studying abroad.1 Aggregated
figures show that over the last years the number of non-UK domiciled students enrolled
as first year full-time undergraduate students in all British universities hiked by 75%
from 37,515 to 65,805 between academic years 2000/01 and 2009/10.2
Economic theory suggests that in a world with fixed university places increases in the
number of mobile undergraduate students decreases the number of competing under-
graduate native students enrolled in universities. However, universities have some flexi-
bility in altering the supply of places, and, at least in the UK, they have been expanding
over time.3 So, rather than seeing a mechanical relationship in which one extra foreign
student displaces one native, fluctuations in university places make it difficult to predict
what is the effect of increases in demand from non-UK domiciled students. On the one
hand, universities have limited resources and extra foreigners could crowd out natives;
1According to UNESCO data the UK was the second top destinations for students studying abroad in
2013 enrolling 10% and following the US which enrolled 19%.
2In this paper the group of the EU and non-EU domiciled students is referred to interchangeably as
non-UK domiciled students, foreign students or mobile students.
3According to the Higher Education Statistical Agency, between 2000/01-2009/10 the total number
of first year full time undergraduate students enrolled in all British universities increased from 383,365
to 516,480.
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on the other hand, these extra foreigners could become an additional source of income
for universities through the tuition fees they pay.4 In this case mobile students could
crowd in native students as universities may invest these extra financial resources to ex-
pand, by creating more teaching facilities or hiring extra teaching staff. Moreover, even
if tuition fees are the same for everyone, independently of their domicile, universities
may want to increase enrolment rates of mobile students, as they bring cultural diversity
on campus which could contribute to the enhancement of one’s university experience.
One additional aspect is the quality of the students enrolled: if foreign applicants tend
to be of higher ability than natives on average, universities may have incentives to enrol
more non-UK domiciled students in order to increase their own competitiveness.
Thus, as the direction of the impact is ambiguous, in this paper we empirically assess
how the large inflows of foreign undergraduate students attending British universities
has affected the enrolment of native students. Specifically, we combine very rich in-
dividual level administrative data on eight cohorts of English students and on non-UK
domiciled students to analyse the overall effect. Then, we extend the analysis by investi-
gating how this increased competition from foreigners has altered the distribution of na-
tive students enrolled in universities. We focus on analysing if there are unequal effects
between natives by their academic performance in pre-university national level exams
to investigate if it is the more or the less able students who experience a greater effect.
Moreover, we also distinguish between natives from different demographic groups in
order to understand if it is the poor or the richer native students who benefit from or are
negatively impacted by the larger influx of foreign students.
We use an instrumental variable (IV) approach to account for the fact that foreign and
native students are subject to similar university specific demand shocks, such as the fact
that a university may become more attractive to both categories of students because it
is expanding. The used instrument parallels that proposed by Card (2001), which is
widely used in the labour economics literature. In particular, we use historical shares
of students from a sending country enrolled into a university combined with current na-
tional changes in the stock of students from this country to instrument the current flows
of foreign undergraduate students attending a university. This supply-push component
of recent foreign inflows to a particular university, which is arguably exogenous to uni-
versity demand conditions, allows us to identify the causal effect of non-UK domiciled
inflows of students in the presence of unobserved university demand shocks on various
university related outcomes for natives. Moreover, as since the introduction of tuition
4In the UK students domiciled outside the EU pay higher tuition fees compared to native and EU
students. The British government estimated that non-EU students contributed £3.9bn in tuition fees after
scholarships and £6.3bn in living expenses in 2011/12 (BIS (2013)).
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fees in 1998/99 the funding system of British universities has undergone a series of
changes such as moving from upfront to deferred tuition fees, the introduction of tu-
ition fee loans or changes in maintenance grants and loans, we employ an estimation
with flexible controls for time fixed effects to ensure our empirical analysis is not af-
fected by these changes.
Our IV results show that even though there is no statistically significant impact overall,
there is variation in the effect by native groups. We find the top performing native
students are crowded in by foreign students: a 1% increase in the number of foreign
students triggers an increase in the number of native students with grades above the
median GCSE English grades and above the median GCSE Mathematics grades by
0.14% and 0.23% respectively. Additionally, a 1% increase in enrolled undergraduate
foreigners increases the number of male native students by 0.13%. Our findings show
a crowding in of natives from the top distribution of the income, although the effect
is differential only at the 10% significance level. As for ethnic origins, we show that
UK minorities whose first language is not English and mainly those of Asian origins
are also more likely to enrol into university. Our distributional analysis by natives’
demographic composition complements our distributional analysis by natives’ ability,
as there is a large literature that shows that in England students of Asian origins tend
to score better than UK-born white pupils in the exam taken at the end of compulsory
school (Dustmann et al. (2010), Rutter (2016), Strand (2014), Hutchinson et al. (2016)).
With the introduction of tuition fees in 1998/99 British universities have slowly transi-
tioned to a free market. In particular, although tertiary education institutions have quotas
for the number of EU domiciled and native students they enrol, there are no restrictions
on the number of non-EU domiciled students they enrol.5 As these non-EU students
pay considerably higher tuition fees compared to natives and EU students, universities
have more incentives to attract them, potentially using these extra resources to attract
more top performing native students. Thus, we investigate this potential mechanism,
but we find no evidence that the effect is triggered by the higher resources available
to universities through the tuition fee paid by non-EU domiciled students. We further
investigate whether foreign students crowd in top native students as their enrolment in-
creases the quality of the university attended and thus increasing its appeal. We find
limited evidence that foreigners increased slightly the ranking of universities.
5The transition to a free market is more striking for the period after the increase in tuition fees in
2012. Tertiary education institutions receive considerable less direct funding from the government, have
no restrictions on student numbers anymore and also charge considerably higher tuition fees. Thus,
universities are competing even more for additional funds and have more incentives to attract higher
payers of tuition fees, who tend to be foreign students.
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The rest of the paper is structured as follows. Section 2.2 presents the literature re-
view. Section 2.3 describes the British education system. Section 2.4 details the data.
Section 2.5 explains the estimation strategy and offers solutions to potential estimation
challenges. Section 2.6 reports the results, while section 2.7 tests the robustness of the
results. Section 2.8 explores the mechanisms. Section 2.9 discusses the results and
concludes.
2.2 Literature review
The effect of immigrant inflows on receiving markets and natives has generated a large
debate in the literature. The impact of immigration on labor market outcomes in partic-
ular has proven a controversial issue. On the one hand, Card (1990), Card (2001), Card
(2005), Manacorda et al. (2012) and Ottaviano and Peri (2012) argue that immigration
has had little and often insignificant effects on native workers’ wages and employment
rates (Dustmann et al. (2005)); on the other hand, Borjas et al. (1996) and Borjas (2003)
find a pronounced negative effect on natives’ wages.
Surprisingly, however, the impact of immigration on the higher education system has
not been largely studied. Increasing enrolment rates of foreign students can alter the
educational opportunities of natives: one extra foreigner could displace natives from
tertiary education or even discourage natives from pursuing degrees popular among
foreign students, especially if after graduation mobile students are very likely to join the
labour market in the host country. Thus, the issue of crowding out effects has significant
policy implications in the current context of increasing numbers of students pursuing a
degree abroad.
To our knowledge, the only other study analysing the issue of foreign students in the
UK is the work by Machin and Murphy (2014). They use aggregated data on enrolment
in British universities to examine whether non-EU domiciled students crowd out native
students. Their findings suggest that there is no overall effect among undergraduate
native students, but that taught-postgraduate students are crowded in. The authors find
that the higher tuition fees paid by these non-EU students help universities to attract
more native students. In our paper we revisit this overall effect for undergraduate stu-
dents and we further analyse the distributional effects of the impact of foreign students
on natives by using detailed individual level data. We mainly focus on the academic
performance and the demographic structure of enrolled natives. Moreover, through
analysing how the ethnic composition of the native student body is affected by the in-
flow of foreign students, we contribute to the understanding of how the integration of
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British-born minorities, different in culture and religion, has responded to increasing
numbers of mobile students in the UK. In this sense our paper is related to the study
of Dustmann et al. (2003) who argue that labour market outcomes of ethnic minority
individuals who are born in the UK are better than those of immigrants (relative to the
UK-born Whites), but that many communities are still disadvantaged compared to the
White UK-born population.
The other studies at tertiary education level focus mainly on the US and find modest
evidence that increasing competition from foreign students has affected the university
opportunities of natives. Jackson (2015) uses data from the US Census between 1970
and 2000 to find that state-level increases in the number of immigrant university stu-
dents do not reduce enrolment rates of US natives. Furthermore, Borjas (2007) analyses
enrolment trends in US graduate programs between 1978 and 1998 and finds no crowd-
ing out effect on average, although there is heterogeneity in the impact across ethnic
groups with White native men being negatively affected by the large number of foreign
students. Hoxby (1998) studies whether immigrants push disadvantaged American na-
tives out of higher education, by exploiting a policy change in the fee structure within
the Californian higher education system between 1986 and 1992. The results show that
Black and Hispanic students are displaced by less disadvantaged foreign-born pupils.
In another related paper, Kato and Sparber (2013) analyse the effect of a restriction
in visas available to foreign-born workers on the quality of undergraduate applications
that US universities receive from international students. Whilst on a different research
question, the study shows that the decrease in the number of issued visas triggered a
drop in the number of applications of high-ability foreign students. In our paper we
will also aim to investigate how sensitive the average quality of native undergraduate
students enrolled in British universities is to larger inflows of foreign students.
Studies at other levels of education have found both overall and distributional statis-
tically significant effects of immigrants on natives. Gould et al. (2009) use the mass
migration inflow of immigrants in Israel in the 1990s to examine the impact of immi-
grant concentration in elementary school on the long-term academic outcomes of native
students in high school. The results point to lower likelihood of natives passing the high
school matriculation examination that are key for university enrolment. Hunt (2012)
examines the impact of immigration on natives’ high school completion in the United
States. The author finds that native-born Black pupils, especially, are more encour-
aged to complete high school in order to avoid competing with immigrant high school
dropouts in the labour market. Betts (1998) studies whether immigration affects the
probability of high school graduation of American-born minorities. Results suggest
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that the native-born Blacks are more likely to have lower retention rates. Our paper is
the first to investigate the differential effects by natives’ ethnic characteristics in the UK
at the tertiary education level.
2.3 Institutional setting
In England, full-time education is compulsory for all children aged between 5 and 16
years old and it is organised in five Key Stages (KS). A national level examination,
called General Certificate of Secondary Education (GCSE), marks the end of compul-
sory education. Students have the freedom to choose which and how many subjects
to take, but everyone takes written exams in around ten different subjects and sits the
GCSE English and Mathematics.
At the end of compulsory education students decide to either finish formal education
or continue their studies for two more years, choosing between a vocational or an aca-
demic track. At the end of these two years, most English students who want to pursue
a bachelor degree and who are by now 18/19 years old take a national level exam,
called the General Certificate of Education Advanced Level (A-levels), in three or four
subjects. The choice of subjects tends to be closely related to one’s university degree
preferences and university admissions are mainly determined by the scores obtained at
the A-levels.6
When applying to a British university students choose specific fields of study and their
degree can vary in length based on the location and the subjects studied, with most
lasting three years in England, Wales and Northern Ireland and four years in Scotland.7
Although there is a large number of universities/subjects to choose from, institutions
compete to attract students. Every summer a number of British university league tables
are published.8 Through providing information on the quality of each university or/and
various field specific departments based on a set of objective criteria they aim to help
6Some universities like Cambridge or Oxford also ask prospective students to attend an interview as
part of the admission process.
7The application process is centralised and each students applies through UCAS to up to five
university-field of study groups. Applications are analysed separately by each institution-department
and offers are made conditional on the grades obtained at the A-level exam, which is taken after the
university admission process is ended. Students need to choose their top two preferences of the offers
received before sitting the A-level and if they meet the grade requirements they can enrol into university.
Students that did not meet the thresholds imposed by either of their two options may still find a free spot
at university which did not fill in all their positions by going into clearing.
8The Times university rankings were first published in 1992, the Sunday Times introduced theirs in
1998, the Guardian followed in 1999 and the Complete University Guide (the Independent) in 2007.
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prospective students in choosing the universities and subjects to apply for. The impor-
tance of British university league tables to prospective students has been documented
in the literature, with Soo (2013); Broecke (2015) and Gibbons et al. (2015) finding
that improvements in university rankings are associated with increases in the number
of applications and underlining that students sort into universities based on university
ranking.
At admission, British universities distinguish between students based on domicile, split-
ting them in two main categories: home and overseas students. The former group in-
cludes all students domiciled in the UK or in a EU country, while the latter refers to all
students domiciled in countries which are not part of the EU. This distinction is crucial
as the two groups are subject to different regulation in terms of tuition fees levels, avail-
able places and funding opportunities. In a nutshell, universities have upper boundaries
for tuition fees levels as well as student number caps imposed by the government for
home students, but no regulation is in place for overseas students.9
In 1998, universities in the UK started charging their undergraduate students upfront
mean-tested annual tuition fees of up to £1,000.10 In 2006 universities in England,
Wales and Northern Ireland introduced variable fees, with each institution having the
discretion over the amount of fees they charged up to a maximum of £3,000 for home
students. In the following years the maximum level was inflation-indexed. This fee
regulation applied to all home students who were also eligible to apply for tuition fees
loans offered by the Student Loan Company and payable after graduation in instalments,
once earnings have reached £15,000 annually.11 A different tuition fee regime has been
in place in Scotland since 2001 due the devolution, but in general, universities tended
to charge much larger tuition fees for non-EU students. For instance in 2011, accord-
ing to The National Survey of UK Tuition, undergraduates in universities in England,
Wales and Northern Ireland paid on average an annual fee of £3,375.12 Yet, undergrad-
uates from countries outside the EU were charged fees ranging from £6,000 to £23,000
depending on the university and/or the type of degree pursued.13
9This refers to the period under analysis in our paper: academic years 2004/05-2011/12.
10Students were exempt from fees if their families earned less than £23,000 per year and were charged
reduced fees on a decreasing scale if their families earned between £23,001 and £35,000 per year. Stu-
dents whose families earned at least £35,001 were charged full tuition fees.
11Source: Student Loan Repayment. Website: www.studentloanrepayment.co.uk
12Scottish universities imposed no fee on students from Scotland or the EU studying full time on their
first degree, and £1,820 on English, Welsh and Northern Irish residents.
13Source: The complete university guide. Website: http://www.thecompleteuniversityguide.co.uk
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The university places available to home students (i.e. natives and EU students) were
also regulated by the government during the period under analysis. Specifically, if uni-
versities went over or below the threshold of 3-5% of the student numbers proposed by
government bodies, they will face funding penalties in subsequent years for their home
students. Yet, the decision of how many non-EU students to enrol in a given year is
mainly based on demand and the capacity of teaching as well as constraints imposed by
the Home Office, due to visa restrictions, as each university has to become a sponsor
and apply for a confirmation for acceptance for studies from the Home Office for each
potential student not domiciled inside the European Economic Area.
Thus, in this diverse education system universities have the financial incentive to in-
crease the number of overseas students as they pay larger tuition fees. This raise in
available funds could help universities to invest in their teaching or research quality
and increase their overall capacity and improving facilities. However, in the short run
they face capacity constraints which could lead to displacement of the UK and/or EU
students as well as penalties from the government.
2.4 Data
We use two main sources of individual level data. The linked National Pupil Dataset
(NPD) - Higher Education Statistical Agency (HESA), which is jointly provided by the
English Department for Education (DfE) and HESA, contains information on all British
domiciled pupils who finished compulsory education in English state schools and pur-
sued an undergraduate degree in a British university. The Student Record contains
administrative information on all non-UK domiciled undergraduate students enrolled in
a British university and it is provided directly by HESA.
Our main analysis focuses on eight cohorts of undergraduate students who enrolled in a
British university between academic years 2004/05-2011/12. Additionally we also use
data on foreign students between 1998/99-2003/04. In order to control for changes in
the supply of places due to university merges, openings or closures, a balanced panel
of universities which reported a positive number of enrolled students at undergraduate
level over the period 1998/99-2011/12 is considered (See Appendix B for full details).
This leads to 139 universities in total. In order to increase the precision of the estimation
we group the 20 JACS fields of study identified in the data in five groups: Medicine,
Dentistry and Allied Subjects; STEM; Social Sciences; Languages and History; Arts,
Education, Other (See Appendix B for a detailed description).
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We restrict the sample to first year full-time undergraduates. Table (2.1) summarises the
data contained in the two data sets provided by HESA, which mainly refers to university
related information, by domicile. Panel A shows the details for those UK domiciled
students who finished their secondary education in an English state school between
2001/02-2008/09 and enrolled as first year undergraduate students in a British university
between 2004/05-2011/12. When considering the quality of the university attended,
only 19% are pursuing a degree in one of the 20 leading British universities which
form the Russell Group.14 Given that the cohorts of natives in our data are students
who finished their compulsory secondary school in England, it is expected that majority
enrol in an English university (96%). Regarding the field of study pursued, 29% enrol
in Social Sciences, followed by those in Medicine, Dentistry and Allied subjects and
STEM degrees, with shares of around 23% and 19%, respectively.
Panel B, shows that the share of students from non-EU countries represents around 61%
of all non-UK domiciled students. Graph (2.1) shows that both types of students have
registered increasing flows over time, while graph (2.2) exhibits that indeed the most
representative are non-EU students, with the Chinese being by far the largest number
on average. They are followed by those from Hong Kong, the US, France, Germany
and Cyprus. Moreover, around 28% are enrolled in Russell group universities and 85%
pursue a degree in an English university. As for the field of study, the largest share of
foreigners pursue a degree in Social Sciences (approximately 42%) followed by around
23% enrolled in a STEM degree.
The NPD data provides additional information on natives: both demographic character-
istics available in the annual census and the results at GCSE taken at the end of KS4.15
On average, about half a million pupils finish secondary education in an English state
school every year and they represent around 93% of all English pupils, the remaining
being enrolled in independent schools. Out of these approximately 34% continue into
the tertiary education level. Table (2.2) presents summary statistics of selected key vari-
able for these students enrolled in higher education. Panel A shows information on
student background characteristics at age 16. Out of all natives enrolled in university
14The Russell Group was formed in 1994 by 17 British research universities: University of Birming-
ham, University of Bristol, University of Cambridge, University of Edinburgh, Imperial College London,
University of Leeds, University of Liverpool, London School of Economics and Political Science, Uni-
versity of Manchester, Newcastle University, University of Nottingham, University of Oxford, University
of Sheffield, University of Southampton, University College London and University of Warwick. Cardiff
University and King’s College London became part of the group in 1998. Queen’s University Belfast
also joined the group in 2006. Since 2012 the group extended to include 24 universities, with the addi-
tion of Durham University, University of Exeter, Queen Mary University of London and University of
York. Thus, in our paper we refer to the Russell Group as all 20 universities that formed the group before
2011/12.
15The School Census replaced the Pupil Level Annual Schools Census in 2006 for secondary schools.
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approximately 55% are female. 80% of pupils are white and the largest minority group
is represented by students of Asian origin (around 11.2%). 86% of UK-born students
speak English as their first language. The data also identifies students eligible for free
school meals, which is considered as a good proxy for family income: 7% of those
enrolled in university were eligible for the free school meal at age 16.16 The Income
Deprivation Affecting Children Index (IDACI) is an index of poverty calculated by the
Office of the Deputy Prime Minister, measuring the proportion of children under 16
years old that live in low income households within a local area. It is a continuous
measure between 0 and 1, with higher values corresponding to students living in more
impoverished areas. That is, children from worse off areas are less likely to enter uni-
versity (17% on average).
Panel B shows details on the academic performance at the GCSEs. Students enrolled
in university take on average 10 subjects at the GCSE level and have quite high grades,
with 88% taking at least 5 A*-C. Moreover, they have high grades in English and Math-
ematics, the two compulsory subjects for all students, given that the mean grade for all
their cohort sitting the GCSE is 0 (See appendix B for the conversion of the grades into
numerical grades), and those that end up in tertiary education have on average a grade of
around 0.7. Finally, students in university also attended better secondary schools, which
have higher average test scores in English and Mathematics at the GCSE compared to
the overall cohort for which the average standardised scores are 0.
In summary, this rich data allows us to follow natives through the education system and
to analyse how the increasing inflow of non-UK domiciled students has affected the
enrolment of these natives, as well as which categories of natives are more likely to be
affected and how.
2.5 Empirical strategy
In this section we discuss the empirical strategy used to estimate the effect of the in-
creasing inflows of foreign undergraduate students on English students. We begin by
presenting the main estimation and then we describe the instrumental variable strategy
used to control for the potential endogeneity of the flows of foreign students.
16This is a binary indicator of whether a pupil’s family has claimed eligibility for free school meal.
Only pupils from families that receive income benefits are eligible.
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2.5.1 Main estimation
The goal of this paper is to estimate the effect of changes in the number of foreign
students enrolled in British universities on UK domiciled students’ enrolment rates. To
do so, we estimate the following equation:
ln Nut = α0 +α1ln Fut +dt +du +du ∗ t + εut (2.1)
where ln Nut is the natural logarithm of the total number of natives enrolled in university
u in academic year t; ln Fut is the natural logarithm of the total number of non-UK
domiciled enrolled; dt and du are university and time fixed effects, respectively; du ∗ t
captures the interaction between university fixed effects and a time trend; εut is the
residual.
The full array of fixed effects account for the university and time specific conditions that
would bias results if omitted. The interaction between the university fixed effects and
a time trend controls for time-varying university specific characteristics. Moreover, by
controlling for this array of fixed effects we believe that our estimation is not affected
by the various changes in the British higher education funding system which took place
during the period covered in the analysis (for instance, increases in the level of tuition
fees and changes in the nature of the fees from upfront to a deferred system or increases
in maintenance grants and loans).17
We cluster standard errors at university level. The coefficient of interest is α1. The
inclusion of both the dependent and the independent variables in logarithmic forms
allows the coefficient of interest, α1, to be interpreted as an elasticity. An estimate of
α1 >= 0 implies that extra foreign students crowd in natives across universities, while
an estimate of α1 < 0 implies a crowding out effect.
17As briefly explained in section 2.3 and in much more detail in Chapter 3, section 3.3, various changes
in the funding of higher education in the UK have been in place since the late 1990s. The first major
change was the introduction of income contingent tuition fees in the academic year 1998/99, which forced
to pay up to approximately £1,000 at the beginning of each academic year. The Higher Education Act
2004, effective from 2006/07, changed the regime again through the introduction of variable tuition fees.
English, Welsh and Northern Irish universities had discretion over the level of the tuition fees charged, up
to a maximum of £3,000 per annum (inflation indexed), with Scotland implementing different policies.
Although these fees were not means tested, all native students were eligible to apply for tuition fee loans,
independent of their economic situation and the value of the loan would cover the entire cost of tuition fee,
payable in instalments, after graduation and once their income level exceeded £15,000 and the interest
rate was very small, close to zero. During the period under analysis, the maintenance grants which were
halved in 1998 and then abolished in 1999, were reintroduced in 2004/05. In addition, there have been a
number of increases in means tested maintenance loans throughout the period of analysis.
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When estimating equation (2.1) we assume that universities make centralized adjust-
ments to student numbers across fields of study. However, when applying for an under-
graduate degree in a British university, students choose the specific degree they want to
pursue, not only the university. Thus, we further explore the variation in the numbers of
students enrolled in each university - field of study group:
ln Nu f t = β0 +β1ln Fu f t +du +d f +dt +dt f +du f +dtu +du f ∗ t + εu f t (2.2)
where ln Nu f t is the natural logarithm of the total number of natives enrolled in univer-
sity u and field of study f in academic year t; du, d f and dt are time, university and field
of study fixed effects respectively; dt f , du f and dtu are the two-way interactions of time
and field of study, university and field of study, time and university, respectively; du f ∗ t
captures the interaction between university and field of study fixed effects and a time
trend; εu f t is an idiosyncratic error term.
Equation (2.2) encompasses the fact that some students may shift within university
across fields of study due to larger inflows of foreign students. The fixed effects im-
ply that the coefficient of interest, β1, is identified by the variations over time within
narrowly defined university - field of study cells. This should directly identify the ef-
fect of foreign students on the group of natives most closely competing with them. A
non-negative estimate of β1 implies that larger influxes of non-UK domiciled students
crowd in students within universities across fields of study.
In estimating both equations (2.1) and (2.2) we face the problem that the number of for-
eign students enrolled is arguably endogenous to the number of native students enrolled,
and Ordinary Least Squares (OLS) estimates of α1 and β1 would be biased. One major
source of unobserved heterogeneity is represented by unobserved shocks to university
available places. For instance, if universities expand and invest in building new teaching
facilities and in hiring more teaching staff, they can enrol simultaneously higher levels
of native and foreign students. In this case, one might find a positive spurious correla-
tion between native and foreign numbers. Thus, in the following subsection we propose
solutions for this issue.
2.5.2 Instrumental variable estimation
We use an instrumental variable strategy to address the problem of endogeneity of for-
eign students inflows. The ideal instrument is correlated with current flows of foreign
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students in universities, but uncorrelated with all the other factors that determine current
flows of native students enrolled in universities.
We use the approach pioneered by Card (2001, 2005, 2009) in the labour economics
literature on immigration, which uses the fact that immigrants from a particular source
country tend to move into cities where migrants from their country have settled down in
the past, to define an instrument to control for this potential endogeneity. The intuition
is that the current flow of immigrants to a city is correlated with historical population
shares into that city: a city with historically high shares of immigrants from a par-
ticular sending country is prone to receive more immigrants from that country when
the national level of immigrants from the source country increases, compared to a city
with historically low shares. Thus, the current inflow of immigrants from each sending
country is instrumented by historical shares of immigrants into that city multiplied by
the current national level of foreigners from the source country. The main assumption
is that the national level inflows of foreigners from each country is exogenous to city
conditions.
In the context of higher education, the conceptual analogue is that students from a par-
ticular sending country are more likely to go to universities and pursue degrees in sub-
jects more popular among previous students from their own country. The main channel
through which this prediction works is the network created among foreign students from
the same country with prospective students from home. Thus, for α1 we use the pre-
dicted flow of foreign students in university u defined as the sum over all countries of
origin of the product between the share of foreigners from each country c in university
u at time t0 and the total number of foreigners from country c at time t as an instrument






where Fuct0 stands for the total number of foreigners domiciled in country c and enrolled
in university u at time t0; Fct0 captures the total number of foreigners domiciled in
country c and enrolled in all British universities at time t0; Fct is the total number inflow
of foreigners domiciled in country c at current time t; time t0 is defined as the period
1998/99-2003/04 in our estimation.18
18We use a similar instrument for β1: the predicted flow of foreign students in university u and field
of study f defined as the sum over all countries of origin of the product between the share of foreigners
from each country c in university u and field of study f at time t0 and the total number of foreigners from
country c at time t as an instrument for the total flow of foreigners in a given university - field of study -
time cell:
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The relevance of the instrument rests on the notion the current relative flow of foreign
students in a university is related to historical shares of foreigners in that university.
In other words, enclaves of students from a specific country in a university in the past
are good predictors of the current flow of students from that specific country in the
university. Panel A in figure (2.3) plots the current inflow rate of foreign students in
each university against the corresponding supply-push flows, while panel B plots the
same measures but aggregated at university-field of study level. For reference, we have
superimposed a 45-degree line on the figure. The correlation between the actual and
supply-push inflows is strong, even though there are universities with lower or smaller
inflows than predicted based on earlier foreign inflows. The first stage estimates pre-
sented in table (2.3) further bring evidence that our instrument is strong, satisfying the
relevance criteria.
The key identification assumption is that inflows of foreign students enrolled at least
six years ago are uncorrelated with other unobserved determinants of current enrolment
rates of natives. Because our source of identification depends on flows of non-UK
domiciled students enrolled at least six years ago, it is arguably exogenous to the sources
of potential endogeneity outlined above.
2.6 Results
In this section we examine how the increase in the number of undergraduate first year
foreign students enrolled in British universities affected the enrolment of native stu-
dents. We proceed by first describing the overall effect, both across universities and
within university - field of study pairs. We then analyse how the composition of the
native student body was affected, both in terms of their their academic performance and
demographic characteristics. It is worth noting that our main results are based on the
group of natives enrolled directly after finishing secondary education, although we test
in the next section how robust our results are when we include those natives that took
gap years before pursuing an undergraduate degree.
2.6.1 Overall effect
Table (2.4) shows estimates of the effect of the increasing inflow of foreigners on na-
tives’ enrolment. Both OLS and IV estimates are presented. In the first four columns
where Fu f ct0 is the total number of foreigners domiciled in country c and enrolled in university u and field
of study f at time t0.
47
Chapter 2: The impact of foreign students enrolled in British universities
data is aggregated at university-year level and the table reports estimates of α1. In the
last four columns data is aggregated at university-field of study-year level in order to ac-
count for the fact that universities have an additional margin of adjustment across fields
of study; we report the estimates of β1. In columns (1) and (3) and in columns (5) and
(7) we do not control for the university specific and university-field of study specific,
respectively, time variant components, whereas in columns (2) and (4) and in columns
(6) and (8) we control for them. None of the four coefficients reported in columns (1)-
(4) is statistically significant, suggesting that there is no effect of the influx of foreign
students on natives’ enrolment across universities. What emerges from comparing the
OLS and the IV estimates in the last four columns, is that even though the OLS esti-
mates seem to be positive and statistically significant, the IV estimates are not, showing
that there is no evidence of either crowding in or crowding out within universities and
across fields of study. We interpret these findings as resulting from the government
quotas on the number of native students that was in place during the period under study.
It is worth noting that our findings are in line with the ones of Machin and Murphy
(2014) who also find no evidence of any effect of overseas students on undergraduate
natives enrolled in British universities, through using a similar estimation strategy to
ours, but a different time period.19
Moreover, although various changes in the funding of higher education in the UK took
place during the period under analysis, our saturated models which controls for a wide
array of fixed effects ensures that our results are not affected by changes in enrolment
due changes in the funding of higher education. Our results are further supported by the
findings reported in Chapter 3, which show that the increases in tuition fees introduced
in the UK in 2006/07 did not affect the enrolment rates of natives (see section (3.6.1)
for details).
Even though we find no overall effect, there could still be distributional effects for native
undergraduate students. For example, the quality of the native student body in terms of
their academic performance could be altered by the larger inflows of foreign students.
One hypothesis is that the marginal native student is crowded out by foreign students if
universities have limited resources and recruit more able non-UK domiciled students.
Another possible hypothesis is that high influxes of able foreign students increase the
19Machin and Murphy (2014) use an estimation in which both the dependent and the independent
variable are expressed in first differences in order to account for university time varying characteristics.
In our estimation, although our dependent and independent variable are expressed in levels, by including
the du ∗ t or the du j ∗ t among the regressors we account for this.
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perceived quality of the universities they attend, attracting more top performing stu-
dents. Thus, in the following subsection we investigate which type of native students
benefit or suffer from the higher competition from foreign students.
Given that the UK has a diverse demographic group of students, we then proceed by in-
vestigating if there are distributional effects by demographic characteristics. We mainly
focus on gender, social economic status and ethnic origins.
2.6.2 Distributional effects
For the distributional analysis we adapt equations (2.1) and (2.2) in two ways. First, the
outcome variable is the natural logarithm of the total number of natives with the specific
characteristic j analysed. Second, we identify differentially the effect of the inflow of
foreigners for each group of natives, estimating the model without a constant:
ln N jut = ∑
j
γ jX j +∑
j
ω jln FutX j +dt +du +du ∗ t + ε jut (2.5)
where ln N jut is the natural logarithm of natives with characteristics j enrolled in uni-
versity u in academic year t (for instance, the total number of enrolled native female
students) ; X j a categorial variable equal to 1 for characteristic j.
A similar equation is estimated for the analysis of the effect across fields of study:




σ jln FutX j+du+d f +dt +dt f +du f +dtu+du f ∗ t+εu f t (2.6)
where ln N ju f t is the natural logarithm of natives with characteristics j enrolled in uni-
versity u and field of study f in academic year t.
Our variables of interest are ω j and σ j which measure the differential effect of the inflow
of foreign students on natives distribution based on characteristic j across universities
and across fields of study, respectively.20
2.6.2.1 Native students’ academic performance
We begin our analysis by focusing on the distributional effects of the native student
body. We measure students’ academic performance before entering university using
20It is worth mentioning that this type of estimation requires the data to be expanded, based on the
number of categories considered for each characteristic under study.
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the standardised GCSE test scores in Mathematics and English. Specifically, we use
the entire cohort of students eligible for the GCSEs (both enrolled and not enrolled in
university) to separate students in two groups: those who scored below and those who
scored above the median grades in either English or Mathematics.
Figure (2.4) plots the number of native students who obtained a grade above the median
GCSE English or in Mathematics and who are enrolled in British universities against
the predicted flows of foreign students. The fitted line shows that there is strong positive
correlation between the number of top native undergraduate students and the flows of
mobile students. Figure (2.5) presents the correlation for the least able natives, defined
as those students who took a grade below the median GCSE English or in Mathematics.
The fitted line shows that although there is positive correlation between the number of
less able native undergraduate students and the flows of mobile students, the correlation
is much smaller than in the case of the top native students. These descriptive figures
suggest that although both the less able and the best performing native students bene-
fit, it is the latter who benefit more from the large inflows of students, rather than the
marginal students.
In table (2.5) we present the results from estimating equation (2.5) and (2.6), with j
referring to the distribution of the GCSE grades. In columns (1) - (4) we report estimates
of ω j and in columns (5) - (8) we present estimates of σ j. In panel A we measure
native students’ ability using the English test scores. The IV estimates are statistically
significant across all estimations in the university - field of study - time aggregation for
top native pupils, as natives with test scores above the median tend to be crowded in.
Specifically, as it can be seen in column (8) a 1% raise in the number of foreign students
increases the number of native students with grades above the median GCSE English
grades by 0.14%.
Panel B focuses on the Mathematics test scores and shows that marginal native students
are crowded out, while the top students are crowded in by mobile students. However,
the effect is statistically significant only for the best native students. Our preferred IV
estimates presented in column (8) indicate that an increase of 1% in the number of
foreign students increases the number of native students with grades above the median
GCSE English grades by around 0.23%.
Findings so far lend support to the idea that even though on average foreign students do
not affect the enrolment of natives in British universities on average, they crowd in top
natives students across fields of study. We next test whether these students come from
top performing secondary schools.
50
Chapter 2: The impact of foreign students enrolled in British universities
2.6.2.2 Quality of the secondary school attended
As the top native students benefit of the larger inflows of mobile students, we now
investigate if these students come from the best secondary schools, when we measure
a school’s quality using the average standardised test scores in the GCSE Mathematics
and English at school level.
Table (2.6) presents the estimates obtained. Panels A and B distinguish between two
different measures of the quality of the school: the average GCSE English at school
level and the average GCSE Mathematics at school level, respectively. Results are in
line with the previous ones as it is students from top schools that are crowded in, school
which are also more likely to teach the best pupils. When comparing the findings from
column (8) in panels A and B, the magnitude of the effect is not very different for
English and Mathematics test scores, implying that a 1% increase in the number of
foreign students triggers a 0.10% increase in the number of native students coming
from top secondary schools.
All in all, our results suggest that top performing students benefit from the increased
competition from foreign students, and it is mainly those who attended the best state
English secondary schools that are crowded in across fields of study.
2.6.2.3 Gender
We now extend the analysis to explore whether the demographic composition of the
student body has been altered by the larger inflows of foreign students. We begin by
exploring the distributional effects by gender given the largely documented educational
gender gap (OECD (2012)).
Table (2.7) presents the estimates of the effect of the increase in foreign students on
natives’ gender composition. Both the OLS and the IV estimates presented in columns
(1) - (4) suggest that men are crowded in by foreign students. However, our preferred
IV estimates are not statistically significant and the low value of the F statistic reported
in column (4) suggests that the instrument is too weak. Moreover, the IV estimates for
female and male are different from each other only at the 10% significance level, as the
reported p-value shows.
Columns (5) and (8) show the results obtained through exploring the variation at university-
field of study level across time. Both the OLS and the IV estimates are statistically sig-
nificant for men, implying a positive effect of the inflow on foreign students on native
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male. The IV estimates show that a 1% increase in the number of enrolled undergrad-
uate foreigners increases the number of native males by around 0.13%. Furthermore,
the estimates are different between male and female at all statistical significance levels,
with a p-value of zero. The large F statistics also points to a strong instrument.
Thus, although there is no change of the distribution of natives by gender across univer-
sities due to the larger inflow of foreign students, male students are crowded-in across
fields of study. We believe that these findings are in line with the ones from the anal-
ysis by academic performance when we found that top performing native students are
crowding in with a larger magnitude of the effect for students performing well in Mathe-
matics, given that among those enrolled in university native men score higher on average
in GCSE Mathematics compared to women.
2.6.2.4 Social Economic Status
Given that financial constraints can be a detriment to university enrolment, in table (2.8)
we present the analysis of how the higher competition from foreigners has impacted the
composition of the native student body by social economic status. We use two different
dimensions to define the social economic status of natives: the eligibility for free school
meal at age 16 and the IDACI score.
The eligibility for free school meal is a good proxy of a student’s family financial situ-
ation, as it is only students from families with various income support or benefits that
are eligible for this. Panel A shows how the effect of larger foreigners enrolled differs
for natives based on their free school meal eligibility. The IV estimates presented in
columns (3) and (4) show no statistically significant effect for either group of natives,
when we use the variation at university level. Moreover, the estimates are not statisti-
cally different from each other. When we explore variation in the number of students at
university - field of study level, the IV estimates reported in columns (7) and (8) show
that it is mainly students who are not eligible for free school meal who are crowded in.
However, the large p-values suggest that estimates for the two groups are not statisti-
cally different from each other even at the 10% significance level.
The other measure of the social economic status that we use is the IDACI score, which
is defined at local level and quantifies the proportion of children under 16 living in
families that are income deprived. Thus, the larger the score, the more deprived is
the area where the student was domiciled at age 16. The results presented in Panel B
show that the less deprived native students are crowded in by large inflows of foreign
undergraduate students, although the IV estimates are statistically significant only in
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columns (7) and (8). However, the estimates for the two groups are different from each
other only at the 10% significance level.
We can conclude that there is limited evidence of a differential effect for natives by
social economic status, with the results suggesting that if anything, it is the richer pupils
that are crowded in by foreign students across fields of study.
2.6.2.5 Ethnicity
Given the wide ethnic diversity of English-born pupils, we further analyse how the dis-
tribution of natives by ethnic characteristics is affected by the inflow of foreign students.
First, we distinguish between students for whom English is the main language spoken at
home and those for whom it is not. Then we qualify students by their ethnicity: White,
Asian, Black or other. Results are reported in table (2.9).
In panel A, the IV estimates are statistically significant across all estimations in the uni-
versity - field of study - time aggregation for native pupils whose first language spoken
at home is not English. As column (8) shows a 1% increase in the number of foreign
students implies a 0.18% increase in the number of natives whose first language is not
English pursuing an undergraduate degree. Moreover, the low p-value suggests that
the estimated coefficients are statistically different by language groups. Thus, natives
whose first language is not English are not crowded in across universities, but across
fields of study.
Panel B brings further evidence to support this finding. Results reported in columns (1)
- (8) point out that it is native students of Asian origin that seem to be crowded in by
foreign students. The IV estimates are statistically significant at 1% across all estima-
tions. That is, as columns (4) and (8) show, a 1% increase in the number of foreigners
enrolled triggers an increase in the number of native students of Asian origins by 0.29
and 0.21% across universities and across fields of study, respectively. Furthermore,
even though the results are not statistically significant for the other ethnic groups, the
low p-value suggests that there are distributional effects across ethnic groups.
Our results suggest that English-born students whose first language is not English and
who are mainly of Asian origin are crowded in across fields of studies. Moreover,
UK students of Asian origin are also crowded in across universities. Findings in this
subsection lend support to the idea that UK pupils from ethnic minorities, and especially
of Asian origin, outperform white British pupils by the time they sit their GCSE, despite
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lower average attainment at earlier ages (Strand (2008), Dustmann et al. (2010), Rutter
(2016), Strand (2014), Hutchinson et al. (2016)).
Our analysis of distributional effects of the foreign inflow of undergraduate students
brings evidence that although there is no effect across universities, there are distribu-
tional effects within universities, across fields of study.
2.7 Robustness checks
In this section we check how robust our results are to various estimations. First, we
consider all native students, even if they enrolled with gap years. Then, we also account
for changes in the population of English students that could have gone to university or
any behavioural changes in their university going.
2.7.1 Gap and no gap year
Our rich individual level data allows to track English pupils and to distinguish between
those who enrol into university straight after secondary school and pupils who delay
their entrance, through taking gap years. So far in the analysis we have differentiated
between cohorts of pupils, focusing only on students who entered university without
taking any gap year. However, in this section we check if our results are robust to the
inclusion of native students who took gap years in our sample. The rational behind a
differential effect is that native students select into taking their gap year. For instance,
they could be students who are financially constraint and cannot pursue a full time
undergraduate degree immediately after graduating their secondary school.
Panel A of table (2.10) presents the results of estimating equations (2.1) and (2.2), when
the outcome variable includes all full time first year undergraduate natives who enrolled
with or without a gap year. The findings are very similar to the ones reported in table
(2.4), suggesting that those native students enrolled with gap years are not differentially
affected by the inflow of mobile students, compared to native students who enrolled
straight after finishing secondary school.
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2.7.2 Population at risk
So far we have not accounted for the population of English pupils that could have gone
to university. It could be the case that less natives are enrolled in universities due to
decreasing natives population or behavioural changes in natives’ university going. Thus,
we further control for the population at risk among natives, accounting for those that
could have enrolled as well.
We propose a way to predict the native population at risk in order to account for changes
in the population of English students that could have gone to university or any be-
havioural changes in their university going. In theory, each individual could go to any
of the 139 British universities in the choice set. However, as individuals have differ-
ent characteristics the probability that one attends each of the institutions is different
for each person. To operationalise the notion of population at risk, we pool the data
on all English pupils who finished their compulsory education and sat their GCSEs be-
tween 2001/02-2008/09, independently of whether they enrolled in university between
2004/05-2011/12 or not, and estimate for each person, based on individual characteris-
tics (demographics and pre-university academic performance) their probability to attend
each university. Using this pooled data, we estimate a multinomial logit model of the
following form:




with yi = 0,1, ...139 a categorical variable equal to 0 if native student i does not go to
university or if enrolled with a gap year, and u if they go to university u; Xi are individual
level characteristics which vary only across individuals and not across universities.21
From this model we predict for each individual i their probability to enrol into each of
the 139 universities and we define the population at risk for each university as the sum
of these predicted probabilities.
21These variables are demographic characteristics (gender, ethnicity, eligibility for free school meal,
special education needs indicator, IDACI score, first language spoken at home), geographical character-
istics (we use the distance to the closest three universities calculated using the postcode of each of the
139 universities and the centroid of the lower layer super output area where each pupil lives at age 16
(available in the NPD), following the approach of Gibbons and Vignoles (2012) who show that geograph-
ical distance is a key factor in the university choice in England) and academic performance measures (the
standardised test scores in English and in Mathematics at the GCSEs as well as the mean test scores in
English and Mathematics at school level).
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Thus, in panel B of table (2.10) we estimate an amended version of equation (2.2),
through also controlling for the population at risk. It is worth noting that due to com-
putational limitations, we were not able to compute the population at risk at university-
field of study level. However, given that the similarity of our estimates to the one
presented in columns (1) - (4) in table (2.4), we believe our results will not change in
the aggregation at university - field of study level with the inclusion of this control.
To sum up, in this section we have shown that our results are not altered when we also
consider natives who take gap years or when we control for changes in the university
going behaviour of natives or in their cohort size.
2.8 Mechanisms
So far we have not discussed the potential mechanism that could explain our results. It
could be the case that top performing native students are crowded in by foreign students
as the latter bring additional financial resources to universities. In particular, if this was
the case we would expect the effect of the inflow of foreign students domiciled outside
the EU to be positive as they are paying much larger tuition fees. We test for this hypoth-
esis by distinguishing between foreign students by their domicile. Moreover, we further
test this hypothesis by distinguishing between Russell Group and Non-Russell Group
universities as the former group includes universities with high international reputation
which attract large inflows of international students and also charge higher tuition fees
compared to the rest.
Apart from financial resources, foreign student could also crowd in top performing na-
tives if they increase the quality of the university attended. This could happen if, for
instance, non-UK domiciled students are very able students. We test for this hypothesis
by investigating the effect of the inflow of foreign students on university ranking.
2.8.1 EU vs Non-EU students
Given that universities distinguish between EU and non-EU students in terms of the
level of tuition fees and the regulations for places available and financial support, we
further analyse the robustness of our results when the inflow of foreigners is differenti-
ated between EU and non-EU domiciled students. In panel A of table (2.10) we measure
the inflow of foreign students only as the inflow of non-EU domiciled students, while in
panel B we focus only on EU students rather than the total foreigners as we have done
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so far. In each panel we present estimates of α1 and β1 from equations (2.1) and (2.2)
when we use different measures of the mobile students.
What emerges from the comparison across columns and these two panels, is that in the
IV estimations, which are our preferred estimations, the overall effect is not statistically
significant for either measure of foreign inflows. When comparing these results to the
ones reported in table (2.4) the estimates are quite similar, suggesting that our findings
are not driven by the higher financial resources brought by non-UK domiciled students.
2.8.2 Russell Group vs. Non-Russell Group university
We proceed by distinguishing between Russell Group and Non-Russell Group univer-
sities as the former group includes universities with high international reputation which
attract large inflows of international students and also charge higher tuition fees com-
pared to the rest. For this we divide universities based on their belonging to the Russell
Group which includes the best 20 research universities in the UK, which were part of
the group until 2011/12. Results are reported in panel C of table (2.11). Columns
(1) and (2) present the estimates of ω j from estimating (2.5). The IV results show a
crowding out from top universities due to larger inflows of foreign students. Our pre-
ferred estimate, reported in column (2), is significant only at the 10% significance level.
Moreover, the low F statistic, which is considerably below 10, indicates that the results
should be interpreted with caution as the instrument is weak.
In columns (3) and (4) the analysis is done using data grouped at university-field of
study and estimates of σ j are reported. The large F statistics suggests a strong instru-
ment. The positive estimates presented in column (4) for the non-Russell group and the
negative effect for the Russell group suggest that our baseline estimates are not trig-
gered by the larger fees paid by foreign students enrolled in top universities, although
none of the estimates is statistically significant.
2.8.3 University ranking
We proceed by exploring another potential mechanism. In particular, we want to un-
derstand whether the large inflow of foreign students crowds in top performing natives
as they had a positive effect on the ranking of the university attended. For this we
use an additional data set, called the Sunday Times Good University Guide between
57
Chapter 2: The impact of foreign students enrolled in British universities
2004/05-2011/12.22 This league table is published yearly and ranks around 120 British
universities each year. As discussed in section 2.3 the importance of British league
tables to prospective students has been documented in the literature, with students sort-
ing into universities based on these rankings. We use the overall university ranking
which is derived using a comprehensive list of scores including expenditure per student,
student-staff ratio, job prospects, university entry scores, teaching or research quality.
The ranking represents a comparable index of university quality, allowing us to further
bring light on whether universities are becoming more competitive due to the higher
inflow of foreign students.
Panel D in table (2.11) shows the estimates of α1 from estimating equation (2.1) when
the outcome variable is the overall ranking of university. As we have data only at uni-
versity level, we cannot run the analysis at university-field of study level. Both the OLS
and the IV estimates presented in columns (1) and (2), respectively, are positive. The
latter suggests that a 1% increase in the number of foreign students triggered an increase
in the university ranking of around 0.07. However, the estimate is only significant at the
10% significance level and the F statistics is just below 10. Thus, we interpret this result
as suggestive that the influx of foreign students increased the quality of universities, but
the effect is of small magnitude and only just significant.
Our analysis indicates that the crowding in effect we identify for top performing natives
is not due to the larger financial resources brought by non-EU domiciled students. We
find limited evidence that the inflow of mobile students triggered a slight increase in the
quality of universities.
2.9 Discussion and conclusion
In this paper we study whether the inflows of first year full-time undergraduate for-
eign students enrolled in British universities had any impact on the enrolment of native
undergraduate students. We combine very rich individual level administrative data on
eight cohorts of English students and on non-UK domiciled undergraduate students to
run the analysis. We employ an IV estimation in order to control for the potential en-
dogeneity of the influxes of mobile students. Specifically, we use historical shares of
students from a sending country enrolled into a university together with current na-
tional changes in the stock of students from this country to instrument the current flows
of foreign undergraduate students attending a university. By using a rich array of fixed
22The data was kindly provided by Alastair McCall, editor of the The Sunday Times Good University
Guide.
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effects we also ensure that the various of changes in the higher education funding that
took place during the period under analysis did not affect our results.
Our results confirm previous findings in the literature that there are no effects on aver-
age. As these overall effects could mask distributional effects we extend the analysis to
offer the first analysis of changes in the composition of enrolled native undergraduates
due to the larger number of enrolled foreign students in British universities. Our re-
sults show that it is mainly the top performing native students and English pupils from
top secondary schools that benefit from the increased enrolment rates of foreign stu-
dents in British universities. Moreover, we find that male natives and natives whose
first language is not English, as well as natives of Asian ethnic origins are crowded in
by foreign students. Our distributional analysis by natives’ demographic composition
complements our distributional analysis by natives’ ability, as there is a large literature
that shows that in England students of Asian origins tend to score better than UK-born
white pupils in the GCSE.
Given that all our results are identified within universities across fields of study, we be-
lieve that our findings support the idea that some students shift within university, across
fields of study due to the larger inflows of foreign students. Our results suggest that uni-
versities benefit from enrolling more foreign students as they seem to attract more able
native students, becoming more competitive. From an equity point of view, universities
also attract more natives from minority groups which were under-represented in higher
education.
Our analysis of potential mechanisms shows that the crowding in effect we identify for
top performing natives is not due to the larger financial resources brought by students
domiciled outside the EU who pay on average much higher tuition fees compared to
natives and EU-domiciled students. We find limited evidence that the inflow of foreign
students crowds in top natives through increasing the quality of the university. Poten-
tial alternative mechanisms for our distributional effects could be that the high quality
foreign students enrolled trigger also an increase in the perceived quality of the univer-
sities they attend and consequently attract more able native students. Moreover, it could
be the case that top performing students prefer to enhance their student experience by
enrolling into a university with a culturally rich international environment.
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2004 2006 2008 2010 2012
Academic year
Domiciled in the EU 
Domiciled outside the EU
Notes: The figure depicts the average number of foreign undergraduate students
enrolled in English universities between 2004/05-2011/12, distinguishing between
those domiciled in the EU and those domiciled outside the EU. Source: Author’s
calculations using HESA student record data.
60
Chapter 2: The impact of foreign students enrolled in British universities








































































Notes: The figure depicts the top 15 nationalities among foreign undergraduate
students enrolled in English universities between 2004/05-2011/12. Source: Author’s
calculations using HESA student record data.
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FIGURE 2.3: Actual and supply-driven inflows of foreign students
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Predicted log of foreign student inflows
Notes: The graph in panel A plots the actual inflow of foreign undergraduate students
enrolled in English universities between 2004/05-2011/12 against the predicted
inflows; the aggregation is at university level. The graph in panel A plots the actual
inflow of foreign undergraduate students enrolled in English universities between
2004/05-2011/12 against the predicted inflows; the aggregation is at university - field
of study level. Source: Author’s calculations using linked NPD-HESA and the HESA
student record data.
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FIGURE 2.4: Most able natives and predicted flows of foreign students enrolled
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Log of number of predicted flows of enrolled foreigners 
Notes: The graph in panel A plots the correlation between the inflow of students who
scored above the median in GCSE English against the predicted flows of enrolled
foreign students. The graph in panel A plots the correlation between the inflow of
students who scored above the median in GCSE Mathematics against the predicted
flows of enrolled foreign students. Source: Author’s calculations using linked
NPD-HESA and the HESA student record data.
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FIGURE 2.5: Least able natives and predicted flows of foreign students enrolled
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Log of number of predicted flows of enrolled foreigners 
Notes: The graph in panel A plots the correlation between the inflow of students who
scored below the median in GCSE English against the predicted flows of enrolled
foreign students. The graph in panel A plots the correlation between the inflow of
students who scored below the median in GCSE Mathematics against the predicted
flows of enrolled foreign students. Source: Author’s calculations using linked
NPD-HESA and the HESA student record data.
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TABLE 2.1: University related characteristics by domicile
Mean SD N
Panel A: Students domiciled in the UK
Enrolled in a Russell group university 0.188 0.390 1,426,587
University by location
English University 0.959 0.199 1,426,587
Welsh University 0.029 0.169 1,426,587
Scottish University 0.0110 0.104 1,426,587
Northern Ireland University 0.001 0.027 1,426,587
Field of study
Medicine, Dentistry and Allied Subjects 0.226 0.418 1,426,587
STEM 0.193 0.394 1,426,587
Social Sciences 0.294 0.456 1,426,587
Languages and History 0.114 0.317 1,426,587
Arts, Education, Other 0.173 0.378 1,426,587
Panel B: Students domiciled outside the UK
Domiciled in an EU country 0.390 0.488 471,935
Domiciled in a non-EU country 0.610 0.488 471,935
Enrolled in a Russell group university 0.280 0.449 471,935
University by location
English University 0.853 0.354 471,935
Welsh University 0.043 0.202 471,935
Scottish University 0.091 0.288 471,935
Northern Ireland University 0.013 0.113 471,935
Field of study
Medicine, Dentistry and Allied Subjects 0.130 0.337 471,935
STEM 0.227 0.419 471,935
Social Sciences 0.415 0.493 471,935
Languages and History 0.101 0.301 471,935
Arts, Education, Other 0.126 0.332 471,935
Notes: The table shows university specific characteristics for all foreign 1st year
undergraduate students enrolled in British universities domiciled in EU and outside
the EU and for English pupils who sat the GCSEs in English state school and who
enrolled as first year full time undergraduate in a British university at age 18/19 be-
tween 2004/05-2011/12. All reported variables are categorial variables equal to 1 for
the specific variable. Source- author’s own calculations using the NPD-HESA linked
data.
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TABLE 2.2: Demographic characteristics and academic performance of natives
Mean SD N
Panel A: Demographics
Female 0.549 0.498 1,426,587
White 0.802 0.398 1,426,587
Black 0.049 0.215 1,426,587
Asian 0.112 0.315 1,426,587
Other 0.037 0.189 1,426,587
English as first language 0.862 0.345 1,426,587
Free school meal 0.073 0.260 1,426,587
IDACI score 0.170 0.161 1,426,587
Panel B: GCSE academic performance
No subjects sat GCSE 10.230 1.417 1,426,587
At least 5 A*-C GCSE 0.881 0.324 1,426,587
At least 5 A*-G GCSE 0.994 0.077 1,426,587
Std GCSE English 0.704 0.665 1,426,587
Std GCSE Mathematics 0.692 0.699 1,426,587
Average std GCSE English at school level 0.175 0.462 1,426,587
Average std GCSE Mathematics at school level 0.175 0.472 1,426,587
Notes: The table shows demographic and secondary school characteristics measured
at age 16 for all English pupils who sat the GCSEs in English state school and who
enrolled as first year full time undergraduate in a British university at age 18/19 be-
tween 2004/05-2011/12. The IDACI score is a number between 0 and 1: the higher
it is, the worse off the children are. Source: author’s own calculations using the
NPD-HESA linked data.
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TABLE 2.3: First stage estimates
University level University-field level
(1) (2) (3) (4)
ln predicted Foreigners 0.610∗∗∗ 0.569∗∗∗ 0.416∗∗∗ 0.364∗∗∗
(0.112) (0.161) (0.039) (0.042)
F statistic 29.423 12.439 115.906 75.458
Universities 139 139 139 139
Observations 1,112 1,112 4,915 4,915
University FE X X X X
Time FE X X X X
Field of study FE X X
University FE X Time FE X X
Field of study FE X Time FE X X
University FE X Field of study FE X X
University FE X Time trend X
University FE X Field of study FE X Time trend X
Notes: The regressions in columns (1) - (2) use data on 139 universities, observed over 8 years.
The regressions in columns (3) - (4) use data on 139 universities grouped in 5 fields of study, ob-
served over 8 years. The outcome variable is the logarithm of the total number of English students
who sat their GCSE in a state secondary school between 2001/02-2008/09 and who enrolled as
first year undergraduates in each university without a gap year, between 2004/05-2011/12. Robust
standard errors clustered at university level in parentheses. F statistics is based on the Kleinbergen-
Paap Wald F statistics. *** p<0.01, ** p<0.05, * p<0.1
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TABLE 2.4: Overall effect of foreign students on natives’ enrolment
University level University-field level
OLS OLS IV IV OLS OLS IV IV
(1) (2) (3) (4) (5) (6) (7) (8)
ln Foreigners -0.023 0.016 -0.002 -0.093 0.071∗∗∗ 0.040∗∗ 0.060 0.039
(0.046) (0.058) (0.136) (0.152) (0.021) (0.017) (0.043) (0.045)
F statistic 29.423 12.439 115.906 75.458
Universities 139 139 139 139 139 139 139 139
Observations 1,112 1,112 1,112 1,112 4,915 4,915 4,915 4,915
University FE X X X X X X X X
Time FE X X X X X X X X
Field of study FE X X X X
University FE X Time FE X X X X
Field of study FE X Time FE X X X X
University FE X Field of study FE X X X X
University FE X Time trend X X
University FE X Field of study FE X Time trend X X
Notes: The regressions in columns (1)-(4) use data on 139 universities, observed over 8 years. The regressions in columns (5)-(8)use data
on 139 universities grouped in 5 fields of study, observed over 8 years. The outcome variable is the total number of English students who
sat their GCSE in a state secondary school between 2001/02-2008/09 and who enrolled as first year undergraduates in each university
between 2004/05-2011/12. Robust standard errors clustered at university level in parentheses. F statistics is based on the Kleinbergen-
Paap Wald F statistics. *** p<0.01, ** p<0.05, * p<0.1.
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TABLE 2.5: Effect on natives’ enrolment by students’ ability
University level University-field level
OLS OLS IV IV OLS OLS IV IV
(1) (2) (3) (4) (5) (6) (7) (8)
Panel A: GCSE English
ln Foreigners X Below median -0.061 0.026 0.021 0.085 -0.009 -0.033 -0.002 -0.007
(0.067) (0.072) (0.151) (0.145) (0.026) (0.025) (0.044) (0.048)
ln Foreigners X Above median 0.113∗ 0.200∗∗∗ 0.177 0.241∗∗ 0.142∗∗∗ 0.119∗∗∗ 0.147∗∗∗ 0.142∗∗∗
(0.061) (0.065) (0.124) (0.122) (0.026) (0.024) (0.042) (0.046)
F statistic 16.368 9.191 58.143 40.681
P-value 0.022 0.027 0.076 0.086 0.001 0.001 0.002 0.003
Universities 139 139 139 139 139 139 139 139
Observations 2,224 2,224 2,224 2,224 9,830 9,830 9,830 9,830
Panel B: GCSE Mathematics
ln Foreigners X Below median -0.136∗∗ -0.087 -0.052 -0.049 -0.051∗∗ -0.071∗∗∗ -0.042 -0.044
(0.062) (0.074) (0.156) (0.165) (0.025) (0.024) (0.046) (0.048)
ln Foreigners X Above median 0.123∗∗ 0.172∗∗ 0.191 0.194 0.202∗∗∗ 0.182∗∗∗ 0.226∗∗∗ 0.225∗∗∗
(0.061) (0.071) (0.145) (0.158) (0.026) (0.023) (0.046) (0.046)
F statistic 16.368 9.191 58.143 40.681
P-value 0.001 0.001 0.020 0.024 0.000 0.000 0.000 0.000
Universities 139 139 139 139 139 139 139 139
Observations 2,224 2,224 2,224 2,224 9,830 9,830 9,830 9,830
University FE X X X X X X X X
Time FE X X X X X X X X
Field of study FE X X X X
University FE X Time FE X X X X
Field of study FE X Time FE X X X X
University FE X Field of study FE X X X X
University FE X Time trend X X
University FE X Field of study FE X Time trend X X
Notes: The regressions in columns (1)-(4) use data on 139 universities, observed over 8 years. The regressions in columns (5)-(8)use data on
139 universities grouped in 5 fields of study, observed over 8 years. The outcome variable is the total number of English students who sat
their GCSE in a state secondary school between 2001/02-2008/09 and who enrolled as first year undergraduates in each university between
2004/05-2011/12 separated by their GCSE English test scores and by their GCSE Mathematics test scores in panels A and B, respectively. All
regressions in panel A control for the English test score dummy: below the median GCSE English and above the median test score in GCSE
English as the regressions are estimated without a constant. All regressions in panel B control for the Mathematics test score dummy: below
the median GCSE Mathematics and above the median test score in GCSE Mathematics as the regressions are estimated without a constant.
Robust standard errors clustered at university level in parentheses. F statistics is based on the Kleinbergen-Paap Wald F statistics. The P-value
corresponds to the F test of estimates presented in each panel being equal to each other. *** p<0.01, ** p<0.05, * p<0.1.
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TABLE 2.6: Effect on natives’ enrolment by the quality of the attended secondary
school
University level University-field level
OLS OLS IV IV OLS OLS IV IV
(1) (2) (3) (4) (5) (6) (7) (8)
Panel A: GCSE English
ln Foreigners X Below median 0.035 0.109∗ 0.073 0.023 0.044∗∗ 0.018 0.049 0.037
(0.059) (0.063) (0.130) (0.123) (0.020) (0.018) (0.040) (0.039)
ln Foreigners X Above median 0.039 0.114∗∗ 0.055 0.006 0.103∗∗∗ 0.077∗∗∗ 0.104∗∗ 0.091∗∗
(0.052) (0.057) (0.122) (0.117) (0.020) (0.016) (0.042) (0.038)
F statistic 16.368 9.191 58.143 40.669
P-value 0.911 0.914 0.692 0.701 0.003 0.004 0.020 0.024
Universities 139 139 139 139 139 139 139 139
Observations 2,224 2,224 2,224 2,224 9,830 9,830 9,830 9,830
Panel B: GCSE Mathematics
ln Foreigners X Below median 0.025 0.093 0.068 0.011 0.035∗ 0.010 0.043 0.035
(0.061) (0.061) (0.141) (0.142) (0.021) (0.018) (0.039) (0.038)
ln Foreigners X Above median 0.045 0.113∗∗ 0.067 0.010 0.105∗∗∗ 0.080∗∗∗ 0.109∗∗∗ 0.101∗∗∗
(0.054) (0.055) (0.133) (0.136) (0.020) (0.016) (0.040) (0.036)
F statistic 16.368 9.191 58.143 40.669
P-value 0.640 0.651 0.982 0.983 0.001 0.001 0.004 0.006
Universities 139 139 139 139 139 139 139 139
Observations 2,224 2,224 2,224 2,224 9,830 9,830 9,830 9,830
University FE X X X X X X X X
Time FE X X X X X X X X
Field of study FE X X X X
University FE X Time FE X X X X
Field of study FE X Time FE X X X X
University FE X Field of study FE X X X X
University FE X Time trend X X
University FE X Field of study FE X Time trend X X
Notes: The regressions presented in columns (1)-(4) use data on 139 universities, observed over 8 years. The regressions in columns (5)-(8)use
data on 139 universities grouped in 5 fields of study, observed over 8 years. The outcome variable is the total number of English students who
sat their GCSE in a state secondary school between 2001/02-2008/09 and who enrolled as first year undergraduates in each university between
2004/05-2011/12 separated by their secondary school average GCSE English test scores and by their GCSE Mathematics test scores in panels
A and B, respectively. All regressions in panel A control for the English test score dummy: below the median average GCSE English test score
at school level and above the median average GCSE English test score at school level as the regressions are estimated without a constant. All
regressions in panel B control for the Mathematics test score dummy: below the average GCSE Mathematics test score at school level and above
average GCSE Mathematics test score at school level as the regressions are estimated without a constant. Robust standard errors clustered at
university level in parentheses. F statistics is based on the Kleinbergen-Paap Wald F statistics. The P-value corresponds to the F test of estimates
presented in each panel being equal to each other. *** p<0.01, ** p<0.05, * p<0.1.
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TABLE 2.7: Effect on natives’ enrolment by gender
University level University-field level
OLS OLS IV IV OLS OLS IV IV
(1) (2) (3) (4) (5) (6) (7) (8)
ln Foreigners X Male 0.059 0.126∗∗ 0.102 0.027 0.117∗∗∗ 0.091∗∗∗ 0.126∗∗∗ 0.126∗∗∗
(0.050) (0.054) (0.129) (0.130) (0.017) (0.016) (0.037) (0.037)
ln Foreigners X Female -0.001 0.066 0.054 -0.022 0.017 -0.010 0.009 0.009
(0.054) (0.056) (0.129) (0.132) (0.019) (0.018) (0.035) (0.034)
F statistic 16.368 9.191 58.143 40.681
P-value 0.029 0.035 0.074 0.083 0.000 0.000 0.000 0.000
Universities 139 139 139 139 139 139 139 139
Observations 2,224 2,224 2,224 2,224 9,830 9,830 9,830 9,830
University FE X X X X X X X X
Time FE X X X X X X X X
Field of study FE X X X X
University FE X Time FE X X X X
Field of study FE X Time FE X X X X
University FE X Field of study FE X X X X
University FE X Time trend X X
University FE X Field of study FE X Time trend X X
Notes: The regressions in columns (1)-(4) use data on 139 universities, observed over 8 years. The regressions in columns (5)-(8)use data on
139 universities grouped in 5 fields of study, observed over 8 years. The outcome variable is the total number of English students who sat
their GCSE in a state secondary school between 2001/02-2008/09 and who enrolled as first year undergraduates in each university between
2004/05-2011/12 separated by gender. All regressions control for the gender dummies (female and male) as the model is estimated without a
constant. Robust standard errors clustered at university level in parentheses. F statistics is based on the Kleinbergen-Paap Wald F statistics. The
P-value corresponds to the F test of estimates presented in each panel being equal to each other. *** p<0.01, ** p<0.05, * p<0.1.
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TABLE 2.8: Effect on natives’ enrolment by social economic status
University level University-field level
OLS OLS IV IV OLS OLS IV IV
(1) (2) (3) (4) (5) (6) (7) (8)
Panel A: Free school meal eligibility
ln Foreigners X Eligible for free school meal 0.084 0.166∗∗ 0.122 0.136 0.026 0.007 0.044 0.054
(0.058) (0.064) (0.117) (0.109) (0.023) (0.022) (0.043) (0.042)
ln Foreigners X Non-Eligible for free school meal 0.070 0.151∗∗ 0.082 0.096 0.122∗∗∗ 0.103∗∗∗ 0.109∗∗∗ 0.120∗∗∗
(0.052) (0.066) (0.125) (0.108) (0.024) (0.023) (0.041) (0.039)
F statistic 16.368 9.191 58.143 40.669
P-value 0.803 0.809 0.502 0.516 0.007 0.008 0.119 0.131
Universities 139 139 139 139 139 139 139 139
Observations 2,224 2,224 2,224 2,224 9,830 9,830 9,830 9,830
Panel B: IDACI score
ln Foreigners X Below median IDACI -0.002 0.058 0.041 -0.025 0.070∗∗∗ 0.043∗∗ 0.068 0.061
(0.052) (0.055) (0.128) (0.127) (0.021) (0.018) (0.042) (0.039)
ln Foreigners X Above median IDACI 0.067 0.127∗∗ 0.136 0.070 0.089∗∗∗ 0.062∗∗∗ 0.111∗∗∗ 0.104∗∗
(0.054) (0.057) (0.127) (0.129) (0.022) (0.020) (0.041) (0.040)
F statistic 16.368 9.191 58.143 40.681
P-value 0.133 0.146 0.041 0.048 0.404 0.419 0.085 0.095
Universities 139 139 139 139 139 139 139 139
Observations 2,224 2,224 2,224 2,224 9,830 9,830 9,830 9,830
University FE X X X X X X X X
Time FE X X X X X X X X
Field of study FE X X X X
University FE X Time FE X X X X
Field of study FE X Time FE X X X X
University FE X Field of study FE X X X X
University FE X Time trend X X
University FE X Field of study FE X Time trend X X
Notes: The regressions presented in columns (1)-(4) use data on 139 universities, observed over 8 years. The regressions presented in columns (5)-(8) use
data on 139 universities grouped in 5 fields of study, observed over 8 years. The outcome variable is the total number of English students who sat their GCSE
in a state secondary school between 2001/02-2008/09 and who enrolled as first year undergraduates in each university between 2004/05-2011/12 separated
by their free school meal eligibility and by their IDACI score in panels A and B, respectively. All regressions control for the language dummies (eligible for
free school meal and not eligible for free school meal) or the IDACI score(below the median of the IDACI score and above the median of the IDACI score)
in panel A and B, respectively as they are estimated without a constant. Robust standard errors clustered at university level in parentheses. F statistics is
based on the Kleinbergen-Paap Wald F statistics. The P-value corresponds to the F test of estimates presented in each panel being equal to each other. ***
p<0.01, ** p<0.05, * p<0.1.
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TABLE 2.9: Effect on natives’ enrolment by ethnic origins
University level University-field level
OLS OLS IV IV OLS OLS IV IV
(1) (2) (3) (4) (5) (6) (7) (8)
Panel A: First language spoken at home
ln Foreigners X English not 1st language 0.248∗∗∗ 0.262∗∗∗ 0.286∗∗ 0.214 0.147∗∗∗ 0.119∗∗∗ 0.180∗∗∗ 0.184∗∗∗
(0.073) (0.073) (0.138) (0.168) (0.027) (0.025) (0.047) (0.046)
ln Foreigners X English 1st language -0.114 -0.100 -0.135 -0.207 -0.005 -0.033 -0.045 -0.040
(0.073) (0.086) (0.164) (0.187) (0.027) (0.025) (0.047) (0.044)
F statistic 16.368 9.191 58.143 40.671
P-value 0.001 0.001 0.000 0.000 0.001 0.001 0.000 0.000
Universities 139 139 139 139 139 139 139 139
Observations 2,224 2,224 2,224 2,224 9,830 9,830 9,830 9,830
Panel B: Ethnic group
ln Foreigners X Asian 0.304∗∗∗ 0.303∗∗∗ 0.275∗∗ 0.299∗∗∗ 0.173∗∗∗ 0.158∗∗∗ 0.207∗∗∗ 0.213∗∗∗
(0.070) (0.061) (0.131) (0.112) (0.022) (0.021) (0.031) (0.032)
ln Foreigners X White -0.077 -0.078 -0.171 -0.148 0.031 0.015 -0.007 -0.001
(0.080) (0.084) (0.153) (0.128) (0.034) (0.034) (0.047) (0.046)
ln Foreigners X Black 0.063 0.063 0.006 0.030 -0.008 -0.024 -0.004 0.003
(0.059) (0.055) (0.121) (0.113) (0.022) (0.021) (0.034) (0.034)
ln Foreigners X Other 0.049 0.048 -0.021 0.002 0.000 -0.015 -0.005 0.001
(0.054) (0.048) (0.115) (0.103) (0.017) (0.015) (0.029) (0.030)
F statistic 8.197 4.758 29.133 21.071
P-value 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Universities 139 139 139 139 139 139 139 139
Observations 4,448 4,448 4,448 4,448 19,660 19,660 19,660 19,660
University FE X X X X X X X X
Time FE X X X X X X X X
Field of study FE X X X X
University FE X Time FE X X X X
Field of study FE X Time FE X X X X
University FE X Field of study FE X X X X
University FE X Time trend X X
University FE X Field of study FE X Time trend X X
Notes: The regressions in columns (1)-(4) use data on 139 universities, observed over 8 years. The regressions in columns (5)-(8)use data on 139
universities grouped in 5 fields of study, observed over 8 years. The outcome variable is the total number of English students who sat their GCSE
in a state secondary school between 2001/02-2008/09 and who enrolled as first year undergraduates in each university between 2004/05-2011/12
separated by first language spoken at home and by their ethnic group in panels A and B, respectively. All regressions in panel A control for the
language dummies: English as first language spoken at home and English not the first language spoken at home as the regressions are estimated
without a constant. All regressions in panel B control for ethnicity dummies: White, Asian, Black and other as the regressions are estimated without
a constant. Robust standard errors clustered at university level in parentheses. F statistics is based on the Kleinbergen-Paap Wald F statistics. The
P-value corresponds to the F test of estimates presented in each panel being equal to each other. *** p<0.01, ** p<0.05, * p<0.1.
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TABLE 2.10: Robustness checks
University level University-field level
OLS OLS IV IV OLS OLS IV IV
(1) (2) (3) (4) (5) (6) (7) (8)
Panel A: Gap and no gap years
ln Foreigners -0.035 0.008 0.019 -0.137 0.052∗∗∗ 0.046∗∗∗ 0.040 0.044
(0.036) (0.042) (0.121) (0.134) (0.018) (0.015) (0.036) (0.029)
F statistic 29.397 12.439 115.788 75.458
Universities 139 139 139 139 139 139 139 139
Observations 1,112 1,112 1,112 1,112 4,915 4,915 4,915 4,915
Panel B: Population at risk
ln Foreigners -0.026 0.014 0.008 -0.103
(0.046) (0.058) (0.132) (0.152)
ln Predicted Population -0.392∗∗ -0.292∗ -0.381∗∗ -0.343∗∗
(0.160) (0.163) (0.181) (0.167)
F statistic 30.353 12.241
Universities 139 139 139 139
Observations 1,112 1,112 1,112 1,112
University FE X X X X X X X X
Time FE X X X X X X X X
Field of study FE X X X X
University FE X Time FE X X X X
Field of study FE X Time FE X X X X
University FE X Field of study FE X X X X
University FE X Time trend X X
University FE X Field of study FE X Time trend X X
Notes: The regressions reported in columns (1)-(4) use data on 139 universities, observed over 8 years. The regressions presented in columns
(5)-(8) use data on 139 universities grouped in 5 fields of study, observed over 8 years. In panel A, the outcome variable is the total number of
English students who sat their GCSE in a state secondary school enrolled in each university between 2004/05-2011/12 with or without taking
gap years. In panel B, the outcome variable is the total number of English students who sat their GCSE in a state secondary school between
2001/02-2008/09 and who enrolled as first year undergraduates in each university between 2004/05-2011/12. Robust standard errors clustered
at university level in parentheses.*** p<0.01, ** p<0.05, * p<0.1.
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TABLE 2.11: Mechanisms
University level University-field level
OLS IV OLS IV
(1) (2) (3) (4)
Panel A: Non-EU students
ln Non-EU -0.003 -0.060 0.012 -0.001
(0.038) (0.087) (0.014) (0.042)
F statistic 13.950 58.297
Universities 139 139 139 139
Observations 1,112 1,112 4,915 4,915
Panel B: EU students
ln EU 0.044 0.134 0.056∗∗∗ 0.038
(0.040) (0.082) (0.016) (0.047)
F statistic 8.638 79.612
Universities 139 139 139 139
Observations 1,112 1,112 4,915 4,915
Panel C: Russell Group vs. Non-Russell Group
ln Foreigners in Non-RG universities 0.017 -0.089 0.043∗∗ 0.050
(0.061) (0.153) (0.019) (0.051)
ln Foreigners in RG universities -0.000 -0.274∗ 0.017 -0.025
(0.088) (0.165) (0.033) (0.078)
F statistic 6.575 33.948
P-value 0.870 0.237 0.499 0.424
Universities 139 139 139 139
Observations 1,112 1,112 4,915 4,915
Panel D: University ranking





University FE X X X X
Time FE X X X X
Field of study FE X X
University FE X Time FE X X
Field of study FE X Time FE X X
University FE X Field of study FE X X
University FE X Time trend X X
University FE X Field of study FE X Time trend X X
Notes: The regressions reported in columns (1)-(4) use data on 139 universities, observed over
8 years. The regressions presented in columns (5)-(8) use data on 139 universities grouped in
5 fields of study, observed over 8 years. The outcome variable each of the three panels is the
total number of English students who sat their GCSE in a state secondary school enrolled in each
university between 2004/05-2011/12. In panel A, we measure the inflow of foreign students as
the total number of non-EU domiciled students enrolled. In panel B, we measure the inflow of
foreign students as the total number of EU domiciled students enrolled. In panel C, we distinguish
between Russell and Non-Russell group universities. In Panel D, the outcome variable is the rank
of the university. Robust standard errors clustered at university level in parentheses.*** p<0.01,
** p<0.05, * p<0.1.
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Higher education funding and early
geographic mobility
joint with Ghazala Azmat
3.1 Introduction
Over the last 20 years, tertiary education funding has changed considerably around the
world. According to OECD data, since 1995, 14 out of the 25 OECD countries for
which data is available have reformed their university funding schemes, leading mainly
to increases in tuition fees, as well as changes in the level of subsidies available to
students.1
In England and Wales, since the introduction of tuition fees in the academic year 1998/99,
various changes in the funding of higher education have taken place. Starting from
1998/99 students were required to pay up to £1,000 per year for tuition, where a typical
degree would cover three years. In conjunction with changes in tuition fees, mainte-
nance grants were first halved in 1998 and then abolished in 1999/00, while maintenance
loans were increased in 1998/99 in an attempt to offset these adverse changes. In 2004
new reforms of the funding of higher education were announced. The main changes
were the reintroduction of maintenance grants in 2004/05 and their substantial increase
in 2006/07 and the treble of tuition fees up to a maximum of £3,000 per year in 2006/07.
Maintenance loans were only slightly reduced for students whose maintenance grants
increased.
1The only two countries for which there have been no changes in subsidies for students are Iceland
and the Slovak Republic.(OECD (2011))
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Economic theory would suggest that increases in tuition fees might affect students’ de-
cision to pursue a degree, although this would depend on the relative size of the income
and substitution effect associated with increased fees. In particular, if the income ef-
fect is larger, higher university costs might reduce enrolment if students do not have the
financial resources to cover additional costs. Higher tuition fees, however, might also
influence other decisions associated with university choice. Students may, for instance,
choose universities charging lower university fees. Alternatively, they may find other
cost margins where they can adjust. In particular, alter their decisions associated with
university attendance to reduce costs. These could, for instance, be costs associated
with living expenses or commuting.
In this paper, we empirically examine how the 2006/07 higher education reform, in
which tuition fees trebled in amount, affected English undergraduate students’ geo-
graphic mobility. Although the reform entailed reforms to tuition fees, loans and grants,
which we cannot separately analyze in the data, the major change with respect to the pre-
vious policy came from the extent to which tuition fees increase. Moreover, the change
in fees applied to all students, while the other reforms were conditional on household
income. For simplicity, we refer to the reform as the change in tuition fees. However,
in our heterogeneity analysis by income groups we aim to further explore if there were
differential effects by income groups, given that students from the bottom of the dis-
tribution were eligible for maintenance grants and were also more likely to apply for
loans.
Using detailed longitudinal micro-data that follows all students in English state schools
from secondary school to university, we look at how the treble of tuition fees up to a
maximum of £3,000 per academic year enrolled in university, have influenced students’
decisions to leave home to go to university. Specifically, we will consider the geographic
distance between a student’s home and the university attended, whether the university
is located in the same geographical region, as well as the likelihood of enrolling into
a university that is located in an affluent area. We also investigate whether there are
differences in these decisions associated with attending university across gender and
ethnic groups, as well as income distribution.
Understanding geographic mobility within a country is of general interest, since there
can be extensive consequences on the economy. Moving away from home to a university
situated in another part of the country has been an important feature among young
British students. Traditionally, students would select a university based on the rankings
for their preferred course of study. If the best matched course was in a university located
further away or if other features of said university appealed, it was common practice to
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move away from home. In this paper, we aim to understand if an increase in fees altered
students’ choice with respect to the mobility decision.
We use a difference-in-differences approach that compares the change in mobility re-
lated to a change in the cost of university among students from different financial back-
grounds. We compare students from the very top of the group, who we assume will be
largely unaffected by the change in fees, loans and grants, to less well-off students. In
addition, to identify the heterogeneity in the response, we compare the reaction through-
out the income distribution.
Our results show that the increase in tuition fees did not change the university enrol-
ment rates among English students. There is, however, a sizable effect on geographical
mobility. In particular, our findings show that there was a decrease in the distance by
7.0 log points from home travelled by students in the year that the fees changed from a
maximum of £1,000 to £3,000 per year. We find, however, that the effect is short-lived.
In the second year after the policy reform, there was no significant reduction. This sug-
gests that, for the students in the treatment year, the reform generated some uncertainty,
which influenced their university choice and their decision to residing at home or closer
to home. Once the reform was better understood, students found ways to adapt to the
new funding regime in such a manner that they did not alter their decision to move from
home or the distance between home and university.
The treatment heterogeneity analysis shows that students from various income groups
were affected by the change, with a more concentrated effect on the students from the
bottom distribution when we exclude students who are from London, where there are
several universities. Furthermore, our analysis shows that male students reacted to the
increased fees more than female students, in terms of reducing the distance they travel.
Finally, when we look at differences by ethnicity, we find that, White students reduced
the distance to university more than any other non-White students in response to the
increase in tuition fees.
We further investigate if students are more likely to pursue a degree in a university
located in the same geographical region as their home and to live at home with their
parents due to the higher tuition fees. Our findings show that, in the first year of the
implementation of the new tuition fee regime, students were more likely to enrol into a
university located in the same region as where they reside. Moreover, there is some
suggestive evidence that students are more likely to reside at home, although these
results were not statistically significant.
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Regarding students’ mobility across geographic areas by wealth, we show that higher
tuition fees triggered a statistically significant decrease in the probability to study in a
university located in an area that is economically affluent. The treatment heterogeneity
analysis shows that the effects were particularly pronounced among those students at
the bottom of the income distribution. Compared with the top 20 percent of the income
distribution, the bottom 20 percent, reduced the distance they moved by 4.1 log points.
The rest of the paper is organised as follows. Section 3.2 describes the related literature.
Section 3.3 presents the institutional setting and section 3.4 describes the data used.
Section 3.5 details the estimation strategy used, while section 3.6 presents the results.
Section 3.7 presents the robustness checks and section 3.8 concludes.
3.2 Literature review
There is a growing interest in the impact of changes in university costs on various uni-
versity outcomes. Our paper relates closely to the literature that studies the effects of
increasing tuition fees on students’ mobility across state borders. Existing studies have
focused on the US, with mixed results. Studies by Tuckman (1970) or Kyung (1996)
use state wide data and find that students tend to move more from their home state as the
average tuition fees increase in their origin state universities. On the other hand, Dotter-
weich and Baryla (2005) combine institutional level data for American universities and
city level social economic data from 1998. They estimate a differential effect of tuition
fees on the enrolment rates of non-resident students by university type. Although there
is no statistically significant effect for public universities, higher tuition fees in private
tertiary education institutions attract larger inflows of non-resident students. Recent
studies have also focused on the case of Germany, where, compared with the US, the
level of the tuition fees is very low and most of the universities are public. Dwenger
et al. (2012) analyse how the introduction of tuition fees in some German states affected
the mobility of medical students. They find that the probability of applying for a uni-
versity in the home state drops for students who live in a state with tuition fees. Alecke
et al. (2013) explore the same German policy but expand the analysis to all students.
Their results show a negative effect of tuition fees on enrolment rates only among male
students, with first year university students migrating to states that do not charge tuition
fees. Related studies exploring the relationship between college costs and educational
attainment have also found evidence that lower college costs increase university entry
(Deming and Dynarski (2010) review the experimental and quasi-experimental studies
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in the US; Neill (2009) analyses the Canadian higher education; Hubner (2012) explores
the introduction of tuition fees in sixteen German states in 2007).
For the UK, Croxford and Raffe (2014) conduct a descriptive study of the decreasing
trend in the flows of English and Northern Irish domiciled students enrolled in Scottish
universities after the 2012 British increase in tuition fees. Scotland, unlike the rest
of the UK, did not charge fees to home students, however, they applied the same fee
structure for students from the rest of the UK. Moreover, unlike the rest of the UK, they
offer four rather than three year degree programs, such that the total amount of payable
tuition fees is, therefore, much higher. Sa (2014) uses aggregate data to explore variation
over time, comparing England and Scotland, to study the effects of changes in tuition
on university applications and participation rates. The study shows that an increase in
tuition fees decreases the number of university applications, especially for courses with
higher earning potential. Enrolment rates also drop, but no evidence of a stronger effect
for disadvantaged students is found. Dearden et al. (2011) use data from the British
Labour Force Survey between 1992 and 2007 on university participation to analyse the
impacts of tuition fees and maintenance grants on university enrolment. They find that
a £1,000 increase in fees leads to a drop in participation of 3.9 percentage points, while
a £1,000 increase in grants triggers a 2.6 percentage point increase in participation. Our
paper contributes to this literature by using detailed panel data to follow students from
school to university and study the impact of higher tuition fees on geographical mobility.
We can study students’ choices to understand the heterogeneity across socio-economic
groups, as well as different demographic groups.
Our paper also relates to a literature that studies how geographical distance between
students’ home and university affects their university and field of study choice. Card
(1995) proposes that distance is an important determinant of college participation in the
US. Moreover, Frenette (2006) finds that students living very far from university are
considerably less likely to enrol than students living ”within commuting distance” in
Canada. Spiess and Wrohlich (2010) also document that distance decreases the likeli-
hood to enrol in higher education in Germany. Denzler and Wolter (2011) show that
in Switzerland distance between one’s home and university affects the choice of field
of study and institution, while Gibbons and Vignoles (2012) also find that geographical
distance has a significant effect on university choice in England, although it does not
affect the decision to enrol.
Finally, through considering the effect of tuition fees on the probability to live with
parents during university, our paper is also contributing to the literature on the living
arrangement decisions of young people. The studies analysing the factors contributing
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to the decision of youngsters to delay leaving home have identified income and cultural
difference as main drivers. Manacorda and Moretti (2006) find that parents’ income
is an important determinant of their children’s propensity to live at home in Italy: in-
creases in parental income trigger rises in the likelihood of pupils to live with parents.
The authors argue that cohabitation is perceived as a normal good by Italian parents.
Parisi (2008) also finds that young people from Southern Europe delay leaving home as
doing so might increase their chances of being poor. Giuliano (2007) argues that cul-
tural differences have contributed to differential living habits for young people across
European countries.
3.3 Institutional setting
In England and Wales different tuition fee regimes for undergraduate degrees have been
in place since the late 1990s. This is shown in figure (3.1). The first major change was
the introduction of tuition fees in the academic year 1998/99. Students were obliged to
pay approximately £1,000 at the beginning of each academic year. However, the actual
value of the tuition fee paid by each student depended on their family income. In partic-
ular, students were exempt from paying fees if the family income was less than £23,000
per year and were charged a reduced fee if their family income was between £23,001
and £35,000, while those whose families earned more than £35,001 were charged full
fees.
The Higher Education Act 2004, effective from 2006/07, changed the regime again
through the introduction of variable tuition fees. English universities had discretion
over the level of the tuition fees charged, up to a maximum of £3,000 per annum (infla-
tion indexed).2 Most universities charged the maximum fee permitted. Under the new
regime, the level of the tuition fees was not means tested. However, all native students
were eligible to apply for tuition fee loans, independent of their economic situation
and the value of the loan would cover the entire cost of tuition fee. These loans were
payable, in instalments, after graduation and once their income level exceeded £15,000
and the interest rate was very small, close to zero.
The latest change regarding tuition fees was announced in 2010, when the government
made public their plans to treble the cap level of tuition fees to £9,000 per year, starting
from 2012/13. In our paper, we focus only on the 2006/07 reform.
2Devolution meant that Scotland, Northern Ireland and Wales pursued different policies.
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In conjunction with increased tuition fees and the introduction of maintenance loans,
amendments were made to means-tested grants. Specifically, the maintenance grants
which were halved in 1998 and then abolished in 1999 were reintroduced in 2004/05.
Initially, the maximum value was of up to £1,040 per year for the most deprived stu-
dents and it was further increased to a maximum of £2,700 in 2006/07. In parallel,
available maintenance loans increased in 1998: for those previously eligible for main-
tenance grants the increase was similar to the reduction in the grant and for those liable
for the new fees the increase was similar to the increase in the tuition fees. Between
2004/05-2006/07 maintenance loans remained stable, though they were reduced slightly
for students who benefited from maintenance grants. It is worth noting that the value
of these maintenance loans depended on the location of the university and whether the
student lived at home with their parents. In particular, those studying in a London uni-
versity benefited from larger sums and those living at home were eligible for lower
maintenance loans.
Table (3.1) summarises all the fees and the financial support available to students based
on their family income level both before and after the 2006/07 change in tuition fees,
which is the policy we investigate in the paper. We present figures for the first year for
which we have available data (2004/05) and the first year with the new policy in place.
Although the tuition fees, tuition fee loans and maintenance grants are the same for all
students independent of their living arrangements and university location, the last two
columns which show the maximum available maintenance loan a student can apply for,
refer to students not pursuing a degree in London and not living at home with their
parents.
3.4 Data and descriptive statistics
In this section, we start by describing the main data sources used in the analysis. We
then proceed by presenting some summary statistics and describing the main outcome
variables.
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3.4.1 Data
In the analysis we use individual-level data linking information from the National Pupil
Database (NPD) and Higher Education Statistical Agency (HESA).3 The NPD is pro-
vided by the English Department for Education and comprises an administrative data
set of all pupils enrolled in state schools in England.4 We focus on students enrolled in
secondary education and use mainly information contained in the Pupil Level Annual
School Census (PLASC), which is one of the many data sets included in the NPD. In
particular, we use detailed information on the geographical residence of pupils (we have
information at lower layer super output area level, totalling around 32,400 areas), vari-
ables related to demographic characteristics (for instance, gender and ethnic origins), as
well as students’ grades obtained at a national level examination, called General Certifi-
cate of Secondary Education (GCSE).5 All variables are measured when pupils finish
compulsory education (i.e. when individuals are aged 16). This information is linked to
a second administrative data set, HESA, which contains information on students pursu-
ing an undergraduate degree in English universities.
This linked data set allows us to follow all students in English states schools from sec-
ondary school to university. Our analysis is based on information on first year under-
graduate English students entering university between 2004/05 - the first year of data
available - and 2007/08. We consider data only until 2007/08 in order to abstract from
the effects of the financial crisis on university participation. In our empirical analysis,
the first two years of data (2004/05-2005/06) represent the period before the change in
fees, while the years 2006/07-2007/08 represent the period after the new fee regime that
capped tuition fees at £3,000 was in effect from 2006/07. Moreover, we restrict our
analysis to students who enrol in the year in which they are eligible to attend university.
3.4.2 Summary statistics
The empirical analysis compares the effect of a change in tuition fees on students from
different social economic status. We assume that students from very wealthy families
will be largely unaffected by the change in tuition fees or maintenance grants and loans,
while other students might respond. The intuition being that students from families at
3See chapter 2 for further details on the linked NPD and HESA data.
4In England, 93% of pupils are enrolled in state schools.
5The lower layer super output area covers areas with minimum 1,000 (400) and maximum 3,000
(1,200) individuals (households). There are in total 32,482 lower layer super output area in England in
the period we consider.
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the top of the income distribution are unlikely to change their decision to go to uni-
versity, or any related decision (for instance, preferred university or degree choice).
In particular, we construct the treatment and control group using the students’ Income
Domain Affecting Children Index (IDACI). This indicator is a continuous variable be-
tween 0 and 1 that measures the percentage of children aged 0-15 years old living in
income-deprived families in lower layer super output area.6 For each cohort of pupils
finishing their compulsory school we group pupils based on the percentiles of the IDACI
score. Then, for those that join tertiary education we define the control group as those
in the first percentile of their cohort and the treated group the remaining students. We
later categorise pupils into income groups to understand the heterogeneity in response
throughout the distribution.
As table (3.2) shows, in the control group, on average, students live in areas where
there are almost no pupils aged 0-15 that are coming from deprived families. Thus, it
seems that our control group includes the richest children in our data set. Students in the
treatment group are indeed from poorer backgrounds, as they live in areas where around
16-17% of households are income deprived. Moreover, there is a large variation in the
share of income deprived households in the area where pupils live within the treatment
group, with an average ranging from around 4%, for the top of the distribution, to 50%,
for the bottom of the distribution.
Given that one of the main components of the 2006/07 was the treble of tuition fees,
we further analyse how the financing sources for tuition fees differ by treatment group
before and after the treble of the tuition fees. Table (3.3) shows that before the 2006/07
increase in tuition fees, 70% of the students in the control group were paying the tu-
ition fees using their own or their family’s financial resources, while among the treated
students only 50% were paying their fees without using any additional financial help.
Furthermore, among the poorer students from the treated group only 30% paid their
fees on their own. Once the fees reached a maximum of £3,000 both students from the
control and the treated group made use of the tuition fees loans, as, on average, 70%
of each group got the loan offered by the Student Loan Company a non-profit making,
government-owned, organisation.7
6It should be noted that a household is considered to be income deprived if the household income
(before housing costs and without housing benefits) is below 60% of the national median income and
if they are receiving any form of income support or benefits. Source: Association of Public Health
Observatories, 2012 Deprivation scores. Website: http://www.makingthelink.net/data-source/
deprivation-scores
7This includes awards assessed by English or Welsh Student Award Agency and paid in full by the
Student Loan Company (SLC), whether it is SLC full funded fees through a grant or through a fee loan
or through a mixture of SLC grant and SLC fee loan.
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Table (3.4) sheds light on the characteristics of our control and treated group before the
2006/07 reform. In panel A we look at demographic characteristics and the academic
performance of students at the exam taken at the end of compulsory education, the
GCSE. It seems that female students are slightly more present in the treated group com-
pared to the control. Moreover, around 95% of students in the control group are White,
while the ethnic minorities represent around 17% in the treated group, with those of
Asian origin being the larger minority. As described in chapter 2, all students take the
GCSE in English and Mathematics. In our sample, students in the control group have
higher grades in both English and Mathematics in the control group, compared to the
treated group.
Panel B presents the outcome variables we are considering in the analysis. Our main
outcome variable is the geographical distance between a student’s home address at age
16 and the university attended. In order to calculate this distance we use the coordinates
of the centroid of the lower layer super output area, which is the most disaggregated
geographical location we have access to, and the geographical coordinates of the uni-
versity’s postcode. On average, students in the control group attend universities that are
farther away from home compared to the ones from the treated group, with the former
travelling around 80 kilometres and the latter 46 kilometres on average. Furthermore,
students in the treated group are also more likely to pursue a degree in the same geo-
graphical region as their home and also more prone to live at home with their parents
relative to the control group.8
We also consider the wealth of the area in which the university attended is located.
We use average house prices, measured in each lower layer super output area in the
third quarter of each year, which is provided by the Office of National Statistics.9 We
divide the house prices by quartiles and define the outcome variable as the probability to
live in an area with house prices above the median. The probability that students from
the control group study in a university located in a rich area is slightly larger (55%)
compared to the probability for the treated group (52%). This is not surprising given
that students in our control group are more prone to be living in areas with relative high
house prices already when they are 16.
8We use the ONS definition of English geographical regions: East of England; East Midlands; Lon-
don; North East; North West; South East; South West; West Midlands.
9The Office of National Statistics (ONS) provides median house prices by middle layer super output
area for each quarter. We link this data to the lower layer super output area using the mapping data set
provided by the ONS. In order to keep prices constant, we also use the 2004 retail price index.
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3.5 Empirical strategy
Ideally, to estimate a causal effect of the increase in tuition fees on students’ mobility,
we would observe the same individual both before and after the reform, and analyse
how the higher tuition fees impacted their mobility. Since this is not possible, we use a
difference-in-differences approach by comparing the change in the mobility of students
affected by policy change (“treated” group) to the change in the mobility of a (“control”)
group that is unlikely to have been affected by the policy change, but who are also
attending university in the same academic year.
We define the control group as the richest pupils as measured when they are 16 using
the top percentile according to the IDACI score. As we showed in section 3.4 this
corresponds to around 1% of the pupils aged 0-15 in the lower layer super output area
coming from deprived families. We further define the treatment group as the rest of the
pupils. The main equation estimated in the analysis is the following:
yit = α1 +α2Ti +α3TiAt +Xiθ +dt + εit (3.1)
where yit is the outcome variable (for instance, the logarithm of the geographical dis-
tance between home and the university attended or the probability to study in a univer-
sity located in a rich area). Ti is a treatment dummy equal to 1 if individual i belongs to
the treatment group and 0 otherwise and it controls for differences in the outcome vari-
able between students in the control and the treated group. At is a dummy equal to 1 if
individual i is enrolled as a first year student in year t after the change in the reform (i.e.
either in 2006/07 or 2007/08) and 0 if they are enrolled in one of the two years before
the change in the tuition fee regime (i.e. either in 2004/05 or 2005/06); Xi represents
individual characteristics (gender, ethnicity, grades at examination taken at the end of
compulsory education); dt stands for time fixed effects and controls for changes over
time in the outcome variable. εit is an idiosyncratic error term.
The causal effect of change in tuition fees on the geographical distance between a stu-
dent’s home and the university attended is captured by α3 and can be interpreted as the
change (in log points) in the distance travelled induced by the reforms. Our identifi-
cation strategy is justified in part by the results presented in section (3.6.1), where we
show that enrolment rates are unaffected by the 2006/07 change in tuition fees. If enrol-
ment had been discouraged by the reform it might suggest changes in the composition
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of the pool of students attending university. Furthermore, enrolment rates remaining un-
changed allow us to continue to observe the university choice made by students, which
is key in identifying our outcome variable (i.e., the geographical distance).
In our analysis, we consider as well how the effect changes in time after the introduction
of the new tuition fees. Given that we use data only until 2007/08, we can analyse the
effect only in the year with the change in the data and the following year:
yit = β1 +β2Ti +β3TiA06 +β4TiA07 +Xiθ +dt + εit (3.2)
with A06 and A07 being categorical variables equal to 1 if student i is starting university
in 2006/07 and 2007/08, respectively.
Finally, given that the treatment group includes pupils from a wide range of social eco-
nomic status, we investigate if there are heterogeneous effects by treatment subgroups:
yit = γ1 +∑
j
γ jTi j +∑
j
ω jTi jAt +Xiθ +dt + εit (3.3)
where j takes values 2−20, 21−40, 41−60, 61−80 and 81−100; Ti j are dummy
variables equal to 1 if individual i is in the 2-20th, 21-40th, 41-60th, 61-80th and 81-
100th income distribution, respectively, and 0 otherwise; ω j captures the heterogeneous
effects for each treatment group j.
The identifying assumption of the difference-in-differences estimation is that the con-
temporaneous trend in the outcome variable would have been the same for the rich and
the poor children (our control and treatment group) in the absence of the change in tu-
ition fees. The new levels of the tuition fees might trigger a deviation from this trend
and the difference-in-differences estimator would measure this deviation. Graph (3.2),
which plots the average distance between home and university by treatment and across
time, shows that for the treatment group there is a sharp decrease in the average distance
travelled in 2006/07, the first year of the new tuition fee regime. Regarding the control
group, the average distance between university and home is quite stable across time.
This suggests that our common trends assumption holds.
We further test for different time trends by conducting a placebo test in which we define
the post-period as the academic year 2005/06, the last year before the change in tuition
fees, and the pre-period as the first academic year for which we have data, 2004/05.
We report our results in table (3.5). Columns (1) and (3) present the overall effect
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and columns (2) and (4) investigate whether there are any heterogeneous effects within
the treated group by estimating equation (3.3). Our estimates show that there is no
statistically significant difference in the distance to university between the treatment
and control group, both overall and when we consider the heterogeneity within the
treatment group. The results do not change if we consider or not those students who
live in London. Thus, we can conclude that our falsification test brings further evidence
that our assumption of common trends holds.
3.6 Results
In this section we present our main results. We begin by analysing how the higher
tuition fees affected enrolment, as one potential effect is a change in the number of
students enrolled after the higher tuition fees were introduced in 2006/07. This might
also suggest a change in the composition of students attending university before and
after the reform. We then proceed by analysing the effect on the distance between home
and university, which is our main measure of mobility. We also investigate if there are
heterogeneous effects along the income distribution, as well as by demographic charac-
teristics. We further study changes in mobility decisions by studying the effects of the
larger tuition fees on the likelihood to pursue a degree in the same geographical region
as one’s home at age 16, the likelihood to live at home with parents while studying at
university and on the probability to study in a university located in a rich area.
3.6.1 Enrolment
We estimate equation (3.1) to measure the effect of the change in tuition fees on en-
rolment. The outcome variable is defined as a categorical variable, which takes value
1 if individual i is enrolled into any university and 0 otherwise. Column (1) of table
(3.6) reports the estimate of α3. It shows that the higher tuition fees have no statistically
significant effect on enrolment rates. Moreover, the point estimate is small. When we
control for the demographic characteristics, the estimate of α3 is negative, although not
statistically significant. We find that female students are more likely to pursue an un-
dergraduate degree compared to male. Moreover, ethnic minorities are also more likely
to enrol into university, as are high-performing students. Overall, the analysis suggests
that the changes in tuition fees did not alter the composition of university entrants, such
that, over the time period in our study, the cohorts are comparable.
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In addition, we estimate the year-on-year response to the change in in fees in 2006.
Columns (3) and (4) report the estimates of β3 and β4 from equation (3.2). The findings
show that there is no differential effect on enrolment among English secondary school
graduates over time.
3.6.2 Distance - overall effect
We now proceed to estimate the impact of the higher tuition fees on the logarithm of the
geographical distance between a student’s home address and the university they attend.
Table (3.7) presents the results. The first six columns refer to all students enrolled, while
in the last six columns the sample is restricted only to those students who were not living
in London. Columns (1) and (8) estimate equation (3.1) without controlling for student
characteristics. The analysis shows that overall there is no statistically significant effect
of the change in tuition fees on distance. This is the case for both the entire sample
and when we restrict the sample to exclude London-based students. When we add
the student characteristics, the magnitude of the effect drops slightly. It seems that
female and ethnic minorities are less likely to travel long distance between home and
the university attended compared to male and Whites, respectively.
Focusing on the year-on-year analysis, however, we do find a strong short-run effect on
distance. Columns (3), (4), (9) and (10), which estimate equation (3.2), show the effect
of the fees is strong and significant in the year when the changes were first introduced.
Our findings suggest that the higher tuition fees and maintenance grants triggered a
decrease in the distance travelled of 7.0 log points and of 6.8 log points among those
not living in London. This suggests that the change in regime prompted a reaction by the
first cohort of students affected by the reform, however, after one year, students adapted
to the new regime, such that, despite the same fee regime, they followed similar patterns
in university choice to those in the pre-reform period.
In order to understand if there are heterogeneous effects across socio-economic groups
within the treatment group, we estimate equation (3) separately by income group. The
results are presented in columns (5), (6), (11) and (12). For the post reform period,
we focus only on the first year after the introduction of the higher fees. The treatment
heterogeneity analysis shows that students from all income groups are affected by the
change. The largest effect, however, is among students from the bottom distribution
who do not live in London. In particular, we find that for students in the bottom 20th
percentile of the distribution and who do not reside in London, the higher tuition fees
decreased the distance travelled by 8.6 log points.
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3.6.3 Distance - heterogeneity by student demographics
We further analyse how the effect of the increased tuition fees on distance between
home and university differs by demographic characteristics. We begin by looking at
gender and then ethnicity. We restrict our attention to the period immediately after
the change in fees, as this is where we see the strongest reaction. In order to estimate
these heterogeneous effects we use equation (3.1) and we restrict the sample to each
demographic group of English students.
The first six columns of table (3.8) present results for all native students, while columns
(7) - (12) consider only students not living in London. In columns (1), (2), (7) and
(8) we split the sample by gender. Our estimates show that, while there is no effect
for female students, male students choose a university closer to home than before the
change in fees. In particular, the reform reduces the distance travelled by male students
by 10 log points in the overall sample for English undergraduates not living in London.
In other words we find gender differences in the reaction to the higher tuition fees, with
men reducing the financial burden introduced by the higher tuition fees by enrolling
into universities closer to home. Our findings are not supporting the existing empirical
findings that men are less risk averse than women (see the surveys presented in Eckel
and Grossman (2008) and Croson and Gneezy (2009).
Given the increasing ethnic diversity within England, in columns (3) - (6) and (9) -
(12) we consider the heterogeneity of the effect across different ethnic groups. Our
findings suggest that the increase in fees in 2006/07 reduced the distance travelled by
White students by 7.3 log points in the overall sample and for students living outside
London. Other ethnic groups (Black, Asian and others), however, did not react to the
change in the fee regime by selecting a university closer to home. Our results point
to cultural differences although we would have expected that ethnic minorities, who
are more likely to be sensitive to problems of geographical mobility due to very close
family ties (especially Asians), to be more responsive to the policy change than Whites.
3.6.4 Regional mobility
In this subsection we analyse the effect of a change in fees on the likelihood to select a
university that is in the same region as their home and also on the likelihood to reside at
home when at university.
Table (3.9) shows that higher tuition fees increase the probability to pursue a degree in
a university located in the same region as a student’s home. Our findings show that the
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effects are statistically significant in the short run, with the new regime increasing the
likelihood to study in the one’s region by 2.4 log points for the entire sample and 2.6 log
points for students not living in London. Moreover, columns (3) and (6) indicate that
the effect is mainly triggered by students in the top and bottom distribution, with larger
magnitudes for the latter group.
In table (3.10) we consider the impact of the change in tuition fees on the likelihood
to live with parents, while enrolled as a first year undergraduate student. The positive
estimates presented in columns (1) - (6) suggest an increase in the probability to live
at home with parents, although none of the estimates is statistically significant either
overall, by year or by heterogeneity of the treatment, whether we consider students who
live in London or not.
3.6.5 Wealth of area
We now proceed by analysing if students not only go to universities that are closer to
home, but also choose universities located in areas that are affluent. This is an interest-
ing aspect to consider since we would expect affluent areas to have stronger local labour
markets, which might benefit students when whey graduate from university. However,
these areas are also likely to be more expensive to live in the short-run. It, therefore,
triggers a trade-off between short-term costs and (potentially) long-run gains. We proxy
for local labour market prosperity using the area’s house prices. We define the outcome
as the probability to attend a university located in an area with house prices above the
median.
Columns (1) and (4) of table (3.11) show that, on average, in the post-reform period,
there is no overall effect. However, as the results reported in column (2) indicate, there is
a short run effect, with students being less likely to enrol into universities that are located
in rich areas in the first year of the new policy. The effect disappears in the following
year as well as when we restrict the analysis to students not residing in London, although
the negative signs of the estimates suggest that students are less likely to enrol into
universities located in affluent areas. The results suggest that students, overall, are
staying closer to home, and, when they move, they are more likely to move to areas that
are, on average, less affluent.
Columns (3) and (6), indicate, however, that there are stark differences in the areas
where students locate, depending on their economic backgrounds. We find that, stu-
dents from wealthier backgrounds (i.e. those in the 2-40% top percentiles) do not alter
the area where they locate when the funding of higher education regime change, while
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the poorest group of students are less likely to pursue a degree in a rich area. In partic-
ular, we find that higher tuition fees decrease the probability of lower income students
to enrol into a university located into an affluent area by 4.1 log points. Overall, we
interpret these results as suggestive that the mobility of the poorest students is the most
affected by the change in fees. Not only that they are less likely to attend a univer-
sity that is located further away from home, but they are also less likely to choose a
university located in an area that has a stronger local labour market.
3.7 Robustness checks
In this section, we test the robustness of our results by considering a series of alternative
specifications for our main variable of interest: the geographical distance between home
and university. We consider three different measures for the control group. In panel A
of table (3.12) we define the control group as the top 1.5% percentile of the IDACI
score distribution. Comparing to our main results presented in table (3.7) it seems that
including students from poorer areas in our control group decreases the magnitude of
the estimates, both on average and in the year on year analysis. Moreover, it seems that
those students not living in London trigger the main effect.
In panels B and C we include even poorer students in the control group, which we define
as the top 2% percentile of the IDACI score distribution and the top 2.5% percentile of
the IDACI score distribution, respectively. The magnitude of the effects reported in
columns (1) and (2) decreases even more as we include students from the lower IDACI
score distribution in the control group.
3.8 Conclusion and future work
The intended (and unintended) consequences of the introduction of, and increase in,
tuition fees in England and Wales, are still relatively unclear. In this paper, we use a
difference-in-differences estimation to estimate the effect of the increase in tuition fees
charged by English university in 2006/07 on English students’ mobility. Our findings
suggest that increases in tuition fees did not impact the extensive margin (i.e., the uni-
versity enrolment rates) among English students, but it influenced factors relating to
university choice. We focus on students’ geographical mobility and find that the dis-
tance travelled by students decreased by 7.0 log points in the first year when the reform
was implemented. In other words, given that students pursue an undergraduate degree
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in a university located on average approximately 50 kilometers away from home, the
increase in tuition fees and maintenance grants decreased the distance travelled by ap-
proximately 7 kilometers on average. Moreover, we find that students are more likely to
pursue a degree in a university located in the same geographical region as their home.
These effects, however, were short-lived, and the following year, there were no signifi-
cant differences.
The treatment heterogeneity analysis in the short-run reveals that students from various
income groups were affected by the change, although the larger effect is found for
students from the bottom distribution when we exclude students who are from London.
Furthermore, our analysis by demographic groups suggests that male students, as well
as White students are travelling smaller distances due to the increase in tuition fees. We
further test the likelihood of students to locate in an affluent area and find that this is
reduced, especially for those at the bottom of the wealth distribution.
We plan to expand on this paper in a number of directions. First, given the detailed
data we have for students and schools at the neighbourhood level, we plan to improve
our estimation strategy by matching students and re-estimating our analysis, before and
after the change tuition fees. Second, we hope to allow for an additional dimension
of control using linked school and university data from Scotland, where there was no
change in the fee regime over the same period. Third, we plan to measure the impact
of the introduction of fees on other important dimensions of university choice. For
instance, we aim to look at the ranking of university, as well as the course choice. Forth,
by acquiring additional data, we intend to investigate the more drastic change in fees
that took place in 2012-13, whereby universities were entitled to charge a maximum of
£9,000. Finally, our future plan is to study the long run effects of higher tuition fees
on labour market outcomes using the Destinations of Leavers from Higher Education, a
survey conducted six months after graduation.
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Notes: The time line presents changes in tuition fees charged by English universities
for undergraduate degrees between 1998/99-2012/13.































2004 2005 2006 2007
Academic year
Control(1%) Treatment (2−100%)
Notes: The graph depicts the average logarithm of distance between home and
universities for students in the control and in the treatment group, between
2004/05-2007/08. Source: Authors’ calculations using linked NPD-HESA data.
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TABLE 3.4: Descriptive statistics by treatment, before the change in tuition fees
Control Treated









Other ethnic group 0.017 0.029
(0.131) (0.169)
Standardised GCSE English grade 0.966 0.822
(0.453) (0.492)
Standardised GCSE Mathematics grade 1.049 0.853
(0.512) (0.552)
Panel B:Outcome variables
ln Distance 4.377 3.835
(0.969) (1.272)
Probability to study in the same region 0.318 0.484
(0.466) (0.500)
Probability to live with parents 0.103 0.250
(0.304) (0.484)
Probability to study in a rich area 0.552 0.515
(0.497) (0.500)
Observations 8,349 398,274
Notes: Mean reported. Standard deviations reported in brackets. Source: au-
thor’s own calculations using the linked NPD-HESA data
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TABLE 3.5: Placebo test





(1) (2) (3) (4)
After * Treatment -0.027 -0.018
(0.030) (0.031)
After 2006 * Treatment(2-20) -0.007 -0.006
(0.031) (0.031)
After 2006 * Treatment(21-40) -0.029 -0.018
(0.031) (0.032)
After 2006 * Treatment(41-60) -0.022 -0.012
(0.032) (0.033)
After 2006 * Treatment(61-80) -0.044 -0.039
(0.033) (0.035)
After 2006 * Treatment(81-100) -0.049 -0.053
(0.036) (0.040)
Female -0.099*** -0.085*** -0.095*** -0.082***
(0.006) (0.006) (0.006) (0.006)
Asian -0.834*** -0.626*** -0.689*** -0.506***
(0.010) (0.010) (0.013) (0.013)
Black -0.441*** -0.097*** -0.231*** -0.013
(0.017) (0.018) (0.033) (0.033)
Other ethnicity -0.464*** -0.294*** -0.179*** -0.090***
(0.019) (0.018) (0.025) (0.024)
Standardised GCSE English grade 0.310*** 0.279*** 0.316*** 0.287***
(0.006) (0.006) (0.007) (0.007)
Standardised GCSE Mathematics grade 0.331*** 0.284*** 0.334*** 0.291***
(0.006) (0.006) (0.006) (0.006)
Observations 194,751 194,751 166,158 166,158
Time FE X X X X
Notes: In regressions in columns (1)-(2) the sample includes all students. In regressions (3) -(4) the sample is restricted
only to students who are not residing in London. The outcome variable is the logarithm of the geographical distance
between home and the university attended. All regressions include the treatment dummy as well and cover period
2004/05-2005/06. The after period is defined as the academic year 2005/06 and the before period is defined as the
academic year 2004/05. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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TABLE 3.6: Probability to enrol into university
Overall Overall Year on Year Year on Year
(1) (2) (3) (4)
After * Treatment 0.002 -0.000
(0.007) (0.006)
After 2006 * Treatment 0.003 0.003
(0.009) (0.007)








Other ethnicity 0.098*** 0.098***
(0.002) (0.002)
Standardised GCSE Mathematics grade 0.137*** 0.137***
(0.000) (0.000)
Standardised GCSE English grade 0.112*** 0.112***
(0.000) (0.000)
Time FE X X X X
Notes: The outcome variable is a dummy equal to 1 if enrolled into any university with or without a gap
year between 2004/05-2011/12, and zero otherwise. Both regressions control for the treatment dummy
as well. Robust standard errors in parentheses.*** p<0.01, ** p<0.05, * p<0.1
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TABLE 3.9: Effect on the probability to study in the same region
All students Only students not living in London
Overall Year on Year Treatment
Heterogeneity
Overall Year on Year Treatment
Heterogeneity
(1) (2) (3) (4) (5) (6)
After * Treatment 0.006 0.007
(0.010) (0.010)
After 2006 * Treatment 0.024** 0.026**
(0.012) (0.013)
After 2007 * Treatment -0.012 -0.011
(0.012) (0.013)
After 2006 * Treatment(2-20) 0.022* 0.023*
(0.013) (0.013)
After 2006 * Treatment(21-40) 0.026** 0.027**
(0.013) (0.013)
After 2006 * Treatment(41-60) 0.019 0.019
(0.013) (0.013)
After 2006 * Treatment(61-80) 0.022* 0.025*
(0.013) (0.014)
After 2006 * Treatment(81-100) 0.025* 0.036**
(0.013) (0.014)
Female 0.038*** 0.038*** 0.034*** 0.038*** 0.038*** 0.033***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Asian 0.128*** 0.128*** 0.072*** 0.045*** 0.045*** -0.006*
(0.002) (0.002) (0.003) (0.003) (0.003) (0.004)
Black 0.023*** 0.023*** -0.059*** -0.080*** -0.080*** -0.147***
(0.004) (0.004) (0.005) (0.008) (0.008) (0.009)
Other ethnicity 0.037*** 0.037*** 0.002 -0.050*** -0.050*** -0.072***
(0.005) (0.005) (0.005) (0.006) (0.006) (0.007)
Standardised GCSE English grade -0.119*** -0.119*** -0.105*** -0.123*** -0.123*** -0.110***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Standardised GCSE Mathematics grade -0.116*** -0.116*** -0.102*** -0.124*** -0.124*** -0.108***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Observations 406,623 406,623 299,755 345,110 345,110 254,710
Time FE X X X X X X
Notes: In regressions in columns (1)-(3) the sample includes all students. In regressions (4) -(6) the sample is restricted only to students who are not
residing in London. The outcome variable is the probability to study in the same geographical region as the one where the student was domiciled at
age 16. Regressions (1), (2), (4) and (5) include the treatment dummy as well and cover period 2004/05-2007/08. Regressions (3) and (6) include the
individual treatment dummies and cover periods 2004/05-2006/07. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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TABLE 3.10: Effect on the probability to live with parents
All students Only students not living in London
Overall Year on Year Treatment
Heterogeneity
Overall Year on Year Treatment
Heterogeneity
(1) (2) (3) (4) (5) (6)
After * Treatment 0.003 0.005
(0.007) (0.007)
After 2006 * Treatment 0.009 0.010
(0.008) (0.008)
After 2007 * Treatment -0.002 -0.001
(0.008) (0.008)
After 2006 * Treatment(2-20) 0.005 0.006
(0.008) (0.008)
After 2006 * Treatment(21-40) 0.007 0.009
(0.008) (0.008)
After 2006 * Treatment(41-60) 0.009 0.010
(0.009) (0.009)
After 2006 * Treatment(61-80) 0.005 0.009
(0.009) (0.010)
After 2006 * Treatment(81-100) 0.013 0.017
(0.010) (0.011)
Female 0.034*** 0.034*** 0.030*** 0.033*** 0.033*** 0.029***
(0.001) (0.001) (0.002) (0.001) (0.001) (0.002)
Asian 0.204*** 0.204*** 0.152*** 0.164*** 0.164*** 0.119***
(0.002) (0.002) (0.003) (0.003) (0.003) (0.003)
Black 0.043*** 0.043*** -0.033*** 0.009 0.009 -0.049***
(0.004) (0.004) (0.005) (0.007) (0.007) (0.008)
Other ethnicity 0.082*** 0.082*** 0.047*** 0.009* 0.009* -0.011*
(0.004) (0.004) (0.005) (0.005) (0.005) (0.006)
Standardised GCSE English grade -0.123*** -0.123*** -0.109*** -0.124*** -0.124*** -0.110***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Standardised GCSE Mathematics grade -0.117*** -0.117*** -0.103*** -0.119*** -0.119*** -0.104***
(0.001) (0.001) (0.002) (0.002) (0.002) (0.002)
Observations 406,623 406,623 299,755 345,110 345,110 254,710
Time FE X X X X X X
Notes: In regressions in columns (1)-(6) the sample includes all students. In regressions (7) -(12) the sample is restricted only to students who are not
residing in London. The outcome variable is the probability to live at home. Regressions (1), (2), (4) and (5) include the treatment dummy as well
and cover period 2004/05-2007/08. Regressions (3) and (6) include the individual treatment dummies and cover periods 2004/05-2006/07. Robust
standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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TABLE 3.11: Effect on the probability to study in a rich area
All students Only students not living in London
Overall Year on Year Treatment
Heterogeneity
Overall Year on Year Treatment
Heterogeneity
(1) (2) (3) (4) (5) (6)
After * Treatment -0.015 -0.016
(0.011) (0.011)
After 2006 * Treatment -0.024* -0.022
(0.013) (0.014)
After 2007 * Treatment -0.006 -0.011
(0.013) (0.014)
After 2006 * Treatment(2-20) -0.007 -0.003
(0.014) (0.014)
After 2006 * Treatment(21-40) -0.022 -0.020
(0.014) (0.014)
After 2006 * Treatment(41-60) -0.030** -0.028**
(0.014) (0.014)
After 2006 * Treatment(61-80) -0.039*** -0.040***
(0.014) (0.015)
After 2006 * Treatment(81-100) -0.041*** -0.051***
(0.014) (0.015)
Female 0.007*** 0.007*** 0.010*** 0.005*** 0.005*** 0.008***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Asian 0.120*** 0.120*** 0.099*** -0.041*** -0.041*** -0.042***
(0.002) (0.002) (0.003) (0.003) (0.003) (0.004)
Black 0.266*** 0.266*** 0.255*** 0.016** 0.016** 0.030***
(0.004) (0.004) (0.005) (0.008) (0.008) (0.010)
Other ethnicity 0.188*** 0.188*** 0.183*** 0.053*** 0.053*** 0.053***
(0.004) (0.004) (0.005) (0.006) (0.006) (0.007)
Standardised GCSE English grade 0.064*** 0.064*** 0.064*** 0.079*** 0.079*** 0.074***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Standardised GCSE Mathematics grade 0.056*** 0.056*** 0.057*** 0.065*** 0.065*** 0.059***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Observations 406,623 406,623 299,755 345,110 345,110 254,710
Time FE X X X X X X
Notes: In regressions in columns (1)-(6) the sample includes all students. In regressions (7) -(12) the sample is restricted only to students who are not residing
in London. The outcome variable is the probability to study in a university located in an affluent area. Regressions (1), (2), (4) and (5) include the treatment
dummy as well and cover period 2004/05-2007/08. Regressions (3) and (6) include the individual treatment dummies and cover periods 2004/05-2006/07.
Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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TABLE 3.12: Robustness checks: various control groups





(1) (2) (3) (4)
Panel A: Control 1.5%
After * Treatment -0.025 -0.027
(0.018) (0.018)
After 2006 * Treatment -0.050** -0.048**
(0.022) (0.022)
After 2007 * Treatment 0.001 -0.005
(0.022) (0.022)
Observations 406,623 406,623 345,110 345,110
Panel B: Control 2%
After * Treatment -0.026 -0.027*
(0.016) (0.016)
After 2006 * Treatment -0.043** -0.038*
(0.019) (0.020)
After 2007 * Treatment -0.009 -0.016
(0.019) (0.020)
Observations 406,623 406,623 345,110 345,110
Panel C: Control 2.5%
After * Treatment -0.016 -0.018
(0.015) (0.015)
After 2006 * Treatment -0.033* -0.028
(0.018) (0.018)
After 2007 * Treatment 0.002 -0.008
(0.018) (0.018)
Observations 406,623 406,623 345,110 345,110
Time FE X X X X
Notes: In regressions in columns (1)-(2) the sample includes all students. In regressions (3) -(4) the sample is restricted
only to students who are not residing in London. The outcome variable is the logarithm of the geographical distance
between home and the university attended. In panel A the control group is defined as students in the 1.5% percentile
of the IDACI distribution. In panel B the control group is defined as students in the 2% percentile of the IDACI
distribution. In panel C the control group is defined as students in the 2.5% percentile of the IDACI distribution.
All regressions include the treatment dummy as well and cover period 2004/05-2007/08. Robust standard errors in
parentheses. *** p<0.01, ** p<0.05, * p<0.1
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For all three countries considered, only wage and salary off employees and self-employed
workers aged 25 to 60 are included. For the US, the gross weekly wages of full-time
workers are calculated by dividing annual wage and salary earnings by the number of
weeks worked in the previous year for individuals. In order to calculate the hourly
wages, the reported number of hours per week that respondents usually worked if they
worked during the previous calendar year is used. The sample includes full-time wage
and salary workers who were employed during the previous calendar year prior to the
March survey and worked at least thirty-five hours a week. Moreover, people between
15-24 enrolled in full or part time studies are discarded - this will not affect the results,
as the sample considered is at least 25 years old. Those with wages below 50 and above
2500 1998 dollars are dropped from the sample.
The French LFS provides information on the previous monthly wages which we multi-
ply by 1252 in order to convert them to weekly wages. All wages are recalculated in 1998
Euros, using the CPI provided by the French National Institute of Statistics and the
pegged value. It is also worth mentioning that in 1999, the French Franc was partially
replaced by the Euro, and in 2002, the Euro became the official currency of France. The
French Franc was pegged to Euro at the value of 6.55957 Francs. The sample includes
people working full-time in their main job the previous month and it excludes those
enrolled in studies. Moreover, all weekly wages below 50 and above 2000 1998 euros
are dropped. Wages are for those fulltime employed and with nonzero earnings.
For the UK data, weekly gross wages, identified as the weekly earnings in the main job
in the reference week are available from 1993 onwards. The values are calculated in
1998 GB, using the CPI from ONS. Only people in full-time employment during the
reference period are kept and those in employment who are still in education (whether
full or part time). Weekly wages less than 50 and higher than 2000 in 1998 GB pounds
are discarded. In order to keep the analysis consistent, we express all wages in the




For the period under analysis, the grading system of the GCSEs changed. Based on
the information provided by Ofsted and Ofqual, the following scales were used in the
calculation of the grades obtained in the GCSE in English and in Maths:
Table B1: Grading system GCSEs
Panel A:Single Awards
Grade A* A B C D E F G
Old points(before 2004) 8 7 6 5 4 3 2 1
New points(2004 onwards) 58 52 46 40 34 28 22 16
Panel B: Double Awards
Grade A*A* A*A AA AB BB BC CC CD DD DE EE EF FF FG GG
New points (2008 onwards) 58 55 52 49 46 43 40 37 34 31 28 25 22 19 16
Notes: Double Award GCSE subjects are certificated on a fifteen-point scale for the first time in the June 2008 examination. For the
Double Awards, the grade is recorded twice on the certificate to indicate that the results in these specifications have the same status as
GCSE grades in two other single-certificate subjects. Source Ofsted, Ofqual
Higher Education Institutions
In 1998/99 there were 170 state funded universities that reported their data on student
numbers to HESA. Until 2011/12, 17 of them merged with other existing universities,
while 6 merged to form 3 new universities and 5 new universities opened from splitting
existing ones. These universities that merged or split are treated as one, which makes
an balanced list of 150 universities. The 11 new universities which emerged during this
period are not considered, nor is the university that closed.
Out of these 150, only 139 have full-time undergraduate students (Open University,
Cranfield University, Royal College of Art, Royal College of Nursing,Bishop Gros-
seteste University, Liverpool Hope University, Birkbeck College, Institute of Education,
London Business School, London School of Hygiene and Tropical Medicine).
114
Field of Study
In the HESA data there are 20 major field of study pursued at higher education level, but
given that the number of students from specific countries in each field of study group in
each year is very small, we group the fields of study in 5 groups as below:
Table B2: Coding of field of study
JACS Subject Groups 5 Subject Groups
Medicine and Dentistry Medicine, Dentistry and Allied Subjects
Other Medical Subjects Medicine, Dentistry and Allied Subjects
Biological Sciences Medicine, Dentistry and Allied Subjects
Veterinary Sciences and Agriculture Medicine, Dentistry and Allied Subjects
Physical Sciences STEM
Maths and Computer Sciences STEM
Engineering STEM
Technology STEM
Architecture,Building and Planning STEM
Social Sciences Social Sciences
Law Social Sciences
Business and Administration Social Sciences
Mass Communication and Documentation Languages and History
Linguistics and Classics Languages and History
European Languages Languages and History
Modern Languages Languages and History
History and Philosophical Studies Languages and History
Creative Arts and Design Arts, Education, Other
Education Arts, Education, Other
Combined Arts, Education, Other
Undergraduate degree definition
The undergraduate students who represent the student population considered in this
analysis are formed or two categories of students: first degree and other undergradu-
ate degree. According to HESA, the First degree includes first degrees with or without
eligibility to register to practice with a Health or Social Care or Veterinary statutory
regulatory body, first degrees with qualified teacher status (QTS)/registration with the
General Teaching Council (GTC), enhanced first degrees, first degrees obtained con-
currently with a diploma and intercalated first degrees. Other undergraduate includes
qualification aims below degree level such as Foundation Degrees, diplomas in HE with
eligibility to register to practice with a Health or Social Care regulatory body, Higher
National Diploma (HND), Higher National Certificate (HNC), Diploma of Higher Ed-
ucation (DipHE),Certificate of Higher Education (CertHE), foundation courses at HE
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level, NVQ/SVQ levels 4 and 5, post-degree diplomas and certificates at undergraduate
level, professional qualifications at undergraduate level, other undergraduate diplomas
and certificates including post registration health and social care courses, other formal
HE qualifications of less than degree standard, institutional undergraduate credit and no
formal undergraduate qualifications. The coding also accounts for the mapping between
the old and the new codes which was introduced in 2007/08.1
Domicile
We defined student’s country of origin using the domicile reported in the HESA data.
We used the mapping of the domicile codes provided by HESA in order to account for
the changes in the coding from 2007/08 onwards.2
1Source: HESA undergraduate degree mapping. Website https://www.hesa.ac.uk/data-and-
analysis/performance-indicators/definitions#level-study-applicable-all-tables
2Source: HESA Domicile mapping. Website: https://www.hesa.ac.uk/support/definitions/
students#domicile
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